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NEWS 
Francis A. Kulacki {19711\techanical Ph.D.) 
Kulacki Begins 
Tenure as Dean 
Francis A. Kulacki 0971 
l'vlechanical Ph.D.) returned ro 
his a lma mater August 2 to 
assume his new duties as clean 
of the Institute of Technology. 
Kulacki, 51. served his first 
·'tour of duty'' at IT from 1966 
to 1971, when he was a teach-
ing assistant and research 
assistant while working on his 
Ph.D. degree. At that time, he 
~\'aS a student in the Heat 
Transfer Laboratory \VOrking 
under current mechanical 
engineering Department Head 
and Regents' Professor Richard 
.J. Goldstein. 
Prior to joining IT, Kulacki 
sen·ed as a professor of me-
chanica l engineering and clean 
of the College of Engineering 
at Colorado State University. 
Throughout his professional 
life. he has forged a distin-
guished career in teaching. 
research, scholarship, and 
academic administration. 
A native of Baltimore, Mel., 
Kulacki earned his bachelor's 
degree in mechanical engi-
neering in 1963 and his 
master's degree in gas engi-
neering in 1966, both from 
the Illinois Institute of Tech-
nology. 
After completing his doc-
toral studies at IT, Kulacki 
joined The Ohio State Univer-
sity as an assistant professor 
of mechanical engineering. 
He was promoted to associate 
professor at Ohio State and, in 
1980, joined the Department 
of Mechanical Engineering at 
the University of Delaware as 
professor and chair. 
At the University of Dela-
ware, Kulacki introduced 
severa l major curricular 
changes in the undergraduate 
programs and initiated the 
movement toward computer-
aided engineering and design, 
as well as computer-intensi,·e 
instruction. He also empha-
sized the development of 
laboratory and support facili-
ties for research and instruc-
tion. During his tenure as 
chair, the mechanical engi-
neering department"s graduate 
enrollment and annual re-
search expenditures doubled. 
Tn 1986, Ku lacki left the 
University of Dela\Yare for 
Colorado State. As dean of 
the College of Engineering, 
Kulacki initiated policies and 
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established new programs 
that led to significant ad-
vances in undergraduate and 
graduate education, graduate 
research and scholarship, and 
alumni and external relations. 
He established the Office of 
Undergraduate Studies, the 
Women & Minority Engineer-
ing Program, and the Peer 
Counseling Program. Under 
his leadership, sponsored 
research increased by a p-
proximately 70 percent, and 
graduate enrollment in-
creased 10 percent. 
The coll ege's water re-
sources research and educa-
tion program and its space 
civil engineering and space 
life sciences curricu la, both of 
which were developed under 
Kulacki, \Vere named state 
programs of excellence by 
the Colorado Commission on 
Higher Education. Kulacki 
also expanded the scope of 
activities of the coll ege·s 
Office of Development, lead-
ing to significant increases in 
alumni giving and corporate, 
foundation donations. 
Kulacki's research and 
scholarly writing has cen-
tered on problems in thermal 
convection. His best known 
work concerns heat transfer 
in buoyancy-driven flows 
where the driving force 
comes from volumetric en-
ergy generation within the 
fluid. I le has published 
more than 100 articles in 
archiva l journals and confer-
ence proceedings, given 
more than 100 presentations 
and invited lectures, and 
served as a major professor 
to 12 doctoral studems and 
18 master's students. Kulacki 
is a fellow of both the Ameri-
can Society of Mechanical 
Engineers and the American 
Association for the Advance-
ment of Science. 
The IT Alumni Society has 
scheduled a welcome recep-
tion for Dean Kulacki on 
August 27 at the Campus 
Club in Coffman J\lemorial 
Union. For more informa-
tion. contact the TT Office of 
External Relations at 612 626-
180'-1. 
The next issue of ITEMS 
will present a closer look at 
Kulacki 's assessment of the 
chal lenges confronting TT. 
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De'>ign hy .\tllb F '1Khdson 
The IT Dean's Office has 
published a book titled IT 
1000 to honor the achieve-
ments of IT alumni and fac-
ulty members who, in alL 
han:' founded more than 
1,000 companies. 
'"Thebe companies employ 
more than 1-10.000 people 
and generate annual sales in 
excess of S18.3 billion,'' sa)S 
Gordon Beavers. who 
headed the team of develop-
ment staff members that 
produced the book. '"And. 
they ha,·e a tremendous 
impact on the quality of life 
in Minnesota and beyond. 
The success of these compa-
nies is a tribute to the In;,ti-
tute of Technology, its fac-
ulty, alumni, friends, and 
supporters." 
The hook. \\ hich profiles 
16 of the founders, grew out 
of a study initiated in the 
summer of 1990. Through a 
series of surveys and inter-
vie\vs, the staff of the IT 
development office began 
tracking down companies 
founded by IT alumni and 
facult) members. By the 
summer of 1991, the list had 
grO\vn to some 100 compa-
nies. A special issue of 
ITEIIS published that sum-
mer helped promote the 
search, and a second SUJYe) 
yielded an additional 600 
Book Honors IT Company Founders 
companies. All companies 
included in IT 1.000 ha\'e 
one or more IT founders and 
me still in business (al-
though, in some cases, under 
new ownership and/or a new 
name). 
The entrepreneurial en-
dea,·ors of IT faculty and 
alumni began roughly a 
century ago when Charles 
Chalmer~ ( 1891 Electrical) 
and C. T. flibhard ( 1897 
Electrical) founded Electrical 
\lachinery, now Dresser-
Rand Comp:tn). From golf 
clubs (Tech-Line Corporation, 
Frank Werner, 1948 Aeronau-
tical l. ro luggage cans 
(~mane Carte Inc .. j:JJnes 
Muel lner, 196'5 Mechanical), 
to pacemakers (Mecltronic 
Inc., Earl E. Bakken. 19'-18 
Electrical). to rockets and 
space ,·chicles (Orbital Sci-
ences Corp .. Scott Webster, 
19' 1 Mechanical), IT-founded 
companic~ run the gamut in 
terms of the products and 
services they provide. 
The hook is divided inro 
eight chapters cO\·ering the 
following sectors of the busi-
ness community: 
• Biomedical and 
hiotechnical 
• Computer soft\Yarc. hard-
ware. and semiconductors 
• Consulting and profes-
sional services 
• Contracting. construction. 
and structural engineering 
• Instruments, controls, and 
electronics 
• :VIanufacturing, industriaL 
and agribusiness 
• Research. testing. and 
environmental planning 
• Services, sales, and distri-
bution. 
Each chapter contains a 
general overview of the 
companies represented. 
profiles of two founders from 
that sector. and a chart de-
picting all of the companies 
in that sector and their 
founders. An alphabetical 
index lists each of the 1,000 
companies, the IT founder or 
founders. the city in which 
the company is based. and 
the company telephone num-
ber. 
For more information or 
to purchase a copy of IT 
1000. cal! .Jon !\Ieister at 612 ! 
626-180'-1. 0 
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Top: Sunrayce '93 team members 
ran across the fini sh line with Aurora, 
the solar-powered car they designed, built, and raced. 
Bottom: The IT team's middle-of-the-pack finish 
was offset by a first-place prize 
for Design ExceUence in 
Engineering Safety. 
IT StudentTeamWinsAward 
in Sunrayce 93 
Aurora-the solar-powered car designed, built, and d riven 
by a team of IT students at Sunrayce '93- won first place in 
"Design Excellence in Engineering Safety. " Sunrayce '93 , a 
seven-day, 1,000 mi le cross-country car race that began in Ar-
lington, Texas, on June 20, showcased the talents of engineer-
ing students nationwide with respect to solar-powered vehicles. 
Although the IT team's performance in the race was perhaps 
less impressive than their design (they finished 21st out of 34 
cars, well behind first-place finisher, the University of Michi-
ga n), team members and advisers a like termed IT's first-ever 
entiy in the race a ro using success . 
"It was a fantastic program," says mechanica l engineering 
Professor Virgil Marple, who , along with mechanica l engineer-
ing Professor Patrick Starr, served as a team adviser. "Taking 
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first place in Design Excellence in Engineering Safety was a 
ve1y prestigious award fo r them to win, especia lly fo r the first 
enny ever from IT. ·· 
"The team effort that resu lted from the race was good to 
see; · says University President ils Hasselmo, who greeted 
team members at the finish line at the Minnesota Zoo in Apple 
Valley on June 27. 
Accord ing to Marple, it took a tremendous amount o f team-
work just to get Aurora ready to ra ce. "It was a huge project," 
he says. "Everything from the basic design to solar arrays had 
to be done for the first time. It was e ntire ly student conceived, 
built, and run ." 
Sta rting from scratch made life a bit more difficu lt fo r the IT 
team. According to Marple, the team completed the car just in 
time for the race's time trials, leaving little room for erro r and 
no time to "debug" Aurora if necessa ry. It wasn't until the race 
began that the team discovered the ca r didn 't handle ve1y well 
in crosswinds. 
In addition to crosswinds, the race was also plagued by a 
lack of sunshine. The race, wh ich was run in seven legs, bega n 
each day at 9:00a. m. and ended at 6:30 p.m. Ca rs that were 
unable to complete a leg in that time each cla y were trailorecl to 
the finish line with team membe rs penalized four minutes for 
every mile they were unable to complete . With the lack of 
Final Honeywell 
Chair Named 
for Renier 
The James J. Renier Land 
Grant Cha ir, the last of four 
endowed chairs given by 
Honeywell Inc. to the Unive r-
sity, was formally named at a 
ceremony held June 16 at 
Eastcl iff, the home of the 
University president. The 
chair will be filled during 
1993-9"1 by Aaron J. Shenhar. 
a vis iting professor from Tel 
Aviv Uni versity. 
Born in Duluth , James J. 
Renier was formerly chair 
and chief executive officer at 
Honeywell. He received a 
bachelor's degree in chemis-
uy from the University of St. 
Thomas and a doctorate in 
physical chemistry from Iowa 
State niversity. 
Renier joined Honeywell 
in 1956 as a senio r research 
scientist and , in 1964, bega n 
a ca reer in management. In 
1987, he became CEO of the 
company and was appointed 
chair of the board in 1988. 
Renier is currentl y cha ir of 
Honeywell 's Executi\'e Com-
mittee, a position he has held 
since April. 
Educa ted in Israel and at 
Stanford University, Shenhar 
established the Management 
of Technology Graduate 
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Program and the Systems 
Engineering Executive Pro-
gram at Tel Aviv Uni versity. 
This yea r, Shenhar joined IT's 
Center for the Development 
of Technological Leadership , 
where he teaches innovation 
management and adva nced 
project management. 
The four Honeywell chairs 
were made possible by a 
$2.5 million contributio n 
from Honeywell to the Min-
nesota Campaign. The other 
chairs are named for Harold 
W. Sweatt. former president 
and chair of Honeywell; 
William R. Sweatt , founder and 
fo rmer president and CEO of 
Ho neywell ; and Edson W. 
Spencer, former CEO and 
chair of Ho neywell . 0 
j ames ] . Renier, fom1er CEO and 
chair, Honeywell Inc. 
sunshine throughout much of the race, strategy sometimes 
ca lled for trailoring the ca r ahead to a sunnie r location and 
accepting the penalty. In that way, the batteries might stand a 
better chance of staying highl y cha rged for a longer period of 
time. 
Marple expects IT's entry in the next Sunrayce, Sunrayce '95 , 
to fare even bette r, thanks to lessons lea rned from its maiden 
voyage. 
"This yea r's team has already begun to pass along the 
knowledge they ga ined to the students who will comprise the 
tea m for 1995,'' he says. "They wil l have a vehicle for test 
driving, and they can play with diffe rent coatings for the solar 
array. 
'·Eveiybocly tries to win ," Marple continues, '·but winning the 
race isn 't that importan t. Students who get into a program like 
this lea rn so much more than they could ever lea rn in the class-
room. l was very pleased by the effo rt they put in and the 
results .. , 
If anything, Marple adds, the students put too much time 
into the pro ject. "Even tho ugh the ir grades may have suffered a 
bit, " he says, "their education was enhanced. " n 
By Chuck Benda 
On March 9. 1993. IT commemorated rhe esrablbhment of 
the Oscar A. Schott Professorship in Power E lectronic~ Systems. 
The professorship \Vas made possible by :tn enclo\Yment from 
Oscar A. Schott (193"1 Electric:tD, founder of the Schorr Corpora-
tion. Electrical engineering Professor Ned Mohan (far left) was 
selected to he the first holder of the professor~hip. Also pic-
tured are electrical engineering Professor and Depanment I lead 
Mostafa Kaveh and Schott <seated>. 
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VIEWPOINT 
Global Leadership 
in a Technological World 
By Michael R. Bonsignore 
CEO and Chair 
Honeywell Inc. 
Editor's uote: Michael R. Bonsignore 
is an electrical engineering graduate 
of the U.S. Naval Academy and is re-
nown for his expertise on global com-
petitiveness and leadership. This 
article has been adapted from 
Bonsignore's opening address on May 
6 to participants in ITs Leadership in 
a Technological World Cmiference 
held during IT Week 1993. 
T he other day I was in an airport club, and the television was tuned to one of those entertainment to-
night-type programs. While I listened, I 
heard something I couldn 't believe. In a 
blast of hyperbole, the commentator re-
marked that Madonna's book was one of 
the most influential and controversial 
books of the decade and, perhaps, even 
the centUiy. 
I don't think so. 
Which books have been controversial? 
Influential? Changed the course of history 
and of commerce? Well, a ide from the 
Bible, I probably would nominate 
Datwin 's Origins of Species, Adam mith's 
Wealth of Nations, and The Travels of 
Marco Polo. 
When Marco Polo returned from his 
visit to the Far East, he brought tales of a 
world that no one suspected even existed. 
The previous suspicions of a dark, shad-
owy, primitive world were replaced with 
tales of one that held untold riches-a 
civilization beyond expectations, complete 
with new products and wealth never 
before dreamed of. 
Polo's illustrated book was a sensation. 
Europeans were stimulated to find new 
ways to ship their products to the Far East 
and bring new products home. They 
found new methods of preserving meats, 
as well as new methods of land transpor-
tatio n. All of these developments were 
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accelerated by the expanding vision of the 
world and the need for new technology. 
An expanding global vision and com-
mensurate technology is still of vital im-
portance today. To understand its signifi-
cance, first, I would like to talk about 
what's happening globally-specifically, 
the extensive globalization of heretofore 
national and regional economies-and the 
role technology plays in a global 
economy. I will also define the meaning 
of globalization, using Honeywell as an 
example, and identify some barriers to 
globalization that I see looming on the 
horizon. Finally, I have a few suggestion 
as to what America , companies like 
Honeywell , and institutions like the Insti-
tute of Technology need to do to thrive 
and prosper in a global environment. 
Globalization of Economies 
The world is changing faster than ever 
before. Not since the Industrial Revolu-
tion have the pace and extent of change 
been as swift and as sweeping as they are 
today. We are living in what future histo-
rians no doubt will consider a momentous 
era of change. 
Cultural and economic values and 
behaviors around the world are becoming 
more similar. Witness the appetite for 
Western-style democracy and market-
driven economies in the Third World and 
the Eastern Bloc. 
New industrial powers and regional 
trading blocs are emerging in Asia, Eu-
rope, and North America. Trade barriers 
are being dismantled, competition is in-
tensifying, and the European Community 
is trying to displace the U.S. as the world 's 
largest industrialized market. 
The flow of capital worldwide has 
become more fluid. We now have 24-
hour stock markets, and countries world-
wide now have major investments in each 
other's currencies and economies. 
Instant, worldwide communications are 
making our sense and experience of time 
more similar. The world, in a sense, is 
measuring time by the same clock. And 
beating that clock is viewed the world 
over as having the competitive edge. 
Incomes around the world are increas-
ing, as well as expectations for further 
increases, especia lly in the developing 
world. 
Finally, for the first time in hist01y, 
economic principles now often prevail 
over political ideologies. The former 
Soviet Union is an obvious example. So, 
too, are Korea and Vietnam. We see the 
same shift occurring in China. 
The trend toward economic global-
ization is having quite an in1pact on 
American corporations, such as Honey-
well. There are numerous examples that 
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illustrate that impact and where the U.S. 
stands overall on the global business 
stage. 
Statistics on exports from 1960 to 1991 
show that, in dollar volume, Europe is 
pulling away from the U.S . and Japan. 
Although the U.S. gross national product 
(GNP) was greater than that of the Euro-
pean Community and Japan combined in 
1960, the spread reversed itself in 1970 
and worsened in the 1980s. By 1990, the 
disparity was $3.5 trillion. 
Another way to look at this "reversal of 
fortune" is in terms of annual growth 
rates. Since 1971 , America's gross domes-
tic product (GDP) has either lagged or 
merely kept pace with our major competi-
tors, while Japan's GDP has taken off. 
Our current trade deficit with Japan 
illustrates how we are mortgaging our 
future by assuming, incorrectly, that we 
can sustain our economic health by con-
suming more than we produce. If this 
deficit continues, America 's standard of 
living will become dangerously dependent 
on someone else's technology and manu-
facturing output. 
In 1992, only 54 percent of patents 
issued in the U.S. went to U.S. inventors. 
And, this was the highest percentage level 
Americans have ach ieved since 1986. Of 
the remaining 46 percent issued to for-
eigners, half went to Japanese inventors. 
In fact, four of the top five corporate U.S. 
patentees were Japanese: Canon, Toshiba , 
Mitsubishi, and Hitachi. General Electric 
was the only American company in the 
top five. 
Measures of U.S. manufacturing pro-
ductivity tell a similar story. For the four 
decades following World War II , we were 
preoccupied with battling the forces of 
communism. Now, quite suddenly, we're 
up against a far more potent force--capi-
talism. 
The U.S. spends more on R&D than 
any other countiy. That's the good news. 
The bad news is that, as a percent of 
GNP, American R&D falls below that of 
both Germany and Japan. And , while U.S. 
spending began to fall , investments in 
Japan and Europe continued to rise. 
The other bad news is that a third of 
our R&D spending went to defense. Ja-
pan, West Germany, the Un ited Kingdom, 
and France combined are spending 12 
times more than we are on non-defense-
related R&D. For the past 10 years, 
America 's non-defense R&D spending has 
hovered around 1.9 percent of G P, while 
Japan's has passed three percent. 
Even more to the point, Japanese cor-
porations (which fund two-thirds of 
Japan's research) have increased R&D 
spending at triple the rate of U.S. firms . 
By 1989, U.S. indusny's increase in R&D 
spending no longer kept pace with infla-
Our current trade deficit 
with japan 
illustrates how we 
are mortgaging our future 
by assuming} incorrectly} 
that we can sustain 
our economic health 
by consuming more than 
we produce. 
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If we continue to walk down the service-only roa~ 
the European and Asian economies 
will eat our lunch. 
Our economic prosperity must be founded 
on a strong engineering 
and manufacturing base. 
tion. And between 1989 and 1990, spend-
ing on R&D declined by a billion dollars-
the biggest drop in three decades. 
The advances we're seeing in American 
research are largely in academic fields-
like earth scie nces and environmental 
studies. On the other hand, America's 
relative leadership in technologies that are 
key to o ur industrial vigor-such as engi-
neering, computer science, e lectron ics, 
communications, robotics-have decl ined. 
The Council on Competitiveness re-
cently reviewed America's position in 94 
technologies judged to be critical over tl1e 
next decade-94 technologies in which a 
decade ago we we re the leader. In one-
tl1ird of those critical technologies- in-
cluding advanced metals, robotics, and 
o ptical sto rage-the Council concluded 
that America was so far behind that we 
either were no longer a contender in 
world markets or were so weak that we 
would fall hopelessly behind over the 
next five years. 
These examples drive home two 
points. First, like it o r not, we're compet-
ing in a global economy amid rapid, con-
stant, and unpredictable change. Second, 
the U.S. is no longer the undisputed eco-
nomic leader it once was . Our days of 
post-World War II economic supremacy 
are over. 
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Technology's Role in the Global 
Economy 
Technology and, in particular, the 
technology of instant communications is 
both driving and being driven by 
globa li za tion. 
Cellular telephones are now being 
used all over the world , and the Personal 
Communicator® will have an even greate r 
impact on our abili ty to communica te 
instantly with one another. Eventua ll y, 
the personal communicator, which works 
off of a worldwide sate llite network, will 
enable us to reach and be reached by 
anyone, anywhere in the world . 
Television is also creating a mo re ho-
mogenous global culture, with widespread 
sharing of economic, ethica l, po litica l, and 
cul tural va lues. 
Human rights and environmental pro-
tection are just two va lues on which the 
world seems to be moving toward greate r 
agreement-in large part, clue to the glo-
ba l reach of te levision . Another exa mple 
is the fas ter, chea per transportatio n we 
now enjoy clue to recent technologica l 
adva nces. 
Honeywell , for instance, developed a 
Globa l Positioning System that integrates 
navigation data on boa rd an a irliner with a 
constell ation of sate llites, allowing pilots 
to red uce the approach path to a irpo rts 
from 10-15 miles clown to two-fo ur miles. 
Once the system is installed , airports will 
be able to fit more flights into the same 
ai rspace with greate r efficiency, safety, 
and speed . 
The point is that technology is increas-
ing ou r overall mobili ty, both info rma-
tionally and physica lly, and greate r mobil-
ity is accelerating the pace of globaliza-
tion. 
The reverse, howe~er , is also tru e. 
Globa li za tion is d riving techno logica l 
change. For example, globalization has 
created huge ma rkets that clamor for 
technology to solve problems that tran-
scend national borders. The former Soviet 
Union desperate ly needs energy-conserva-
tion technology. China needs pollutio n 
control systems. Developing countries in 
Africa , Latin America, and the Easte rn Bloc 
need technology to build their infrastruc-
tures. All of these global demands are 
shaping tomorrow's technology. 
Globa liza tion is also dri ving the need 
for common inte rnational technica l sta n-
dards and open compu ter systems archi-
tecture. 
Compa nies like Honeywell a re be ing 
challenged to develop prod ucts that set a 
globa l standard and appea l to customers 
all over the world, yet remain responsive 
to loca l market conditions. What we've 
found is that, in a global econo my, you're 
only a leader when you have a strong 
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local identity on a worldwide basis. 
Globaliza tion also is driving the need 
for tighter technical coordination in com-
panies that operate in d ifferent parts of 
the world. Since the 1960s, product life-
cycles have shortened dramaticall y be-
ca use of technological advancements, 
redu cing the time it takes to get a product 
to marke t. At Honeywell , we've also had 
to use the technica l skills of our employ-
ees interchangeably around the world and 
distribute resources and responsibilities 
cross-culturall y for basic and applied re-
sea rch. 
Finally, globa lizatio n and the ready 
ava ilabili ty of e lectronic components are 
dri ving companies to add va lue through 
knowledge and expertise, not just through 
lower cost. We can no longer compete 
on price alone. We need to contribute 
bra in power and p roblem-solving exper-
tise to our product offe rings to diffe renti-
ate o urselves in a globa l market and com-
plete ly satisfy our customers' require-
ments. 
Honeywell 's custo mers re ly on us to 
help them solve problems that transcend 
natio nal borders-to conserve energy, 
increase productivity, pro tect the environ-
ment, improve to tal quality, increase 
sa fety and security, and enhance comfo rt. 
Whether we're working with Dupont, 
She ll , Mazda, or Airbus Industries, o ur 
customers expect us to be where they a re. 
They also demand a consistent level of 
attention and expertise, whether they're 
operating in Boston, Brussels, o r Beijing. 
The essence of ou r globa l strategy is to 
identi fy the broadest possible worldwide 
market for a product, locate manufactur-
ing faci lities where they operate most 
effi ciently, and plan production fo r world-
wide demand rather than on a country-by-
country, piecemea l basis. 
That's the way globaliza tion is sup-
posed to work-and needs to work- if 
we're going to ensure America's prosper-
ity and technologica l leadership. What 
often happens, unfortunate ly, is we run 
headlong into barrie rs that keep our 
think ing short-te rm and essentia ll y nation-
a listic in scope. 
Barriers to Globalization 
The first and most intractable barrie r to 
globa liza tion we face is our persistent lack 
of a global minclset. To change that, we 
need to overcome our complacency with 
what we've a lready achieved. As the 
saying goes, "When you're successful , you 
forget quickly and lea rn slowly. " We 
need to move beyond our nosta lgia for 
the glo ty days of the post-World Wa r II 
e ra and get on with the business of re-
ga ining global technology leadership 
today. 
We need to overcome our generic fear 
of change . It's natural to fea r change; but 
what we need to fear far more at this 
point is not changing. 
With change comes new cultural atti-
tudes and standards. We must embrace 
these with confidence and poise. We 
must view diversity, for instance, as a 
competitive edge, not just a social good . 
That means freeing ourselves from stereo-
types and prejudices that limit our poten-
tial to operate with authority and fa irness 
in a global environment. 
Another barrier to globalization is the 
conflict between global and "buy-Ameri-
can" or "us-versus-them" thinking. 
Globalization doesn't mean that compa-
nies like Honeywell will have, or should 
have, less loyalty to American markets or 
to American jobs. Honeywell is a U.S.-
based company, afte r all , that abides by 
U.S. law and serves shareholders who are, 
by a vast majority, American citizens. 
Globaliza tio n means that we think differ-
ently-that we see the bigger picture in 
order to rea li ze our full potential in the 
world economies of the future. 
The fact is, U.S. businesses and con-
sumers benefit from cross-cultural ad-
vances. As a nation, we must give up our 
"must-be-invented-here" bias and replace 
it with a determination to harmonize our 
employees, technology, manufac;turing, 
and products cross-culturally. This will 
e liminate unnecessary duplication of effort 
and resources. 
For instance, it makes sense, in the 
lo ng run, to build factories where global 
competitiveness is maximized. If that 
means building facto ries overseas, so be 
it. In the end , the improvement in com-
petitiveness will create more jobs here at 
home. 
I'm not suggesting that we improve 
competitiveness at any cost. To protect 
America's social fabric, we need to orches-
trate a smooth transition to a global 
mindset. I am suggesting, however, that 
we can no longer perpetuate inefficiency 
just to save jobs; our long-te rm competi-
ti veness will suffer if we do and , in the 
end, the jobs we are attempting to save 
will be lost. 
On another point, many opponents to 
globaliza tion, specifica lly to the NAFTA 
proposa l, predict a mass exodus of U.S. 
firms to fore ign shores. 
The rea lities of doing business, in 
Honeywell 's opinion, will never permit 
such an exodus. No company will move 
its manufacturing farther from its home 
base than it needs. The reason is that 
cheap labor is not the only factor. Prox-
imity to cu tomers, worker skill levels, 
politica l stabili ty, and potential cultural 
and communication problems are all part 
of this decision. 
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What we have found is that the farther 
away we go from our center of gravity, 
the more complicated it becomes to con-
trol and manage the business. Today, 
we're actually moving products back from 
Asia to the U.S. because we've learned 
that dangling a business at the end of a 
long string doesn't always work. 
So what is it going to take for America 
to thrive and prosper in a global environ-
ment? What do we need to do to step 
into a leadership role on the global stage? 
It is my firm belief that America 's eco-
nomic prosperity depends on-and de-
mands-the rejuvenation of our technol-
ogy and manufacturing leadership. 
America's share of the global market 
for high-technology goods has been on 
the decline since 1980. We're never going 
to sustain, let alone improve our standard 
of living by doing each other's laund1y 
and preparing each other's taxes-that is, 
by depending primarily on a service 
economy. 
If we continue to walk down the ser-
vice-only road , the European and Asian 
economies will eat our lunch. Our eco-
nomic prosperity must be founded on 
what made America great in the first 
place-a strong engineering and manufac-
turing base with the economic might to 
compete successfully in the world 's globa l 
markets. 
We all have a responsibility-indusny, 
universities, and government. American 
indust1y has a responsibility to orchestrate 
our resources, investments, and infrastruc-
ture to ensure we are contributing to a 
strong manufacturing base. And, because 
our universities are still the backbone of 
our technological expertise, they and 
industiy must form stronger ties of coop-
eration. Universities have long looked to 
government. Now, they must look to 
industry as well. Partnerships--like the 
one between the niversity of Minnesota 
Institute of Technology and Honeywell-
are a ve1y positive step in the right direc-
tion. 
A stronger manufacturing base de-
pends, in my view, on an unwavering 
focus on quality. As a result, university 
curricula need to pay more attention to 
quality, with engineering and technology 
curricula leading the way. 
Finally, just as academia and industry 
need to develop stronger ties, so also 
must government and indusny. Currently, 
government and industry have little appre-
ciation for each other's trials and tribula-
tions and even less appreciation for how 
to work together toward a common goal. 
Couple this lack of understanding w ith 
our cultural instinct that independence is 
natural and collectivism is not, and it's no 
surprise that we've had difficulty pooling 
the resources of American corporations 
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and the U.S. government into a collective 
force that can compete successfully on the 
global stage. 
As a nation, we need to decide in a 
technological context what we want to be 
famous for. We need to ask, what are the 
leading-edge technologies in which we 
want to achieve global leadership? What 
technologies will drive the world 
economy for the next two or three de-
cades? Where do we need to focus our 
investments to make sure we come out in 
front? Where and to what extent are 
government subsidies of industly neces-
saty and beneficial? 
We need a technological vision and a 
set of industrial priorities that will support 
our counuy's economic goals-not an 
industrial policy. And, we need to sup-
port those goa ls with an investment strat-
egy that replaces the "get-rich-quick" 
mentality of the 1980s with a long-term 
strategy for becoming competitive on a 
worldwide scale. 
America has been effective in this area 
in the past. Boeing's fleet of "7" series 
aircraft, for instance, grew out of the U.S. 
government's heavy infusion of R&D into 
transport and tanker aircraft for the mili-
tary. The formula for success was, and 
still is, vety simple: Identify the goal, then 
work together as a nation to achieve it. 
We've done it before with the space pro-
gram, and I'm confident we can do it 
again . 
The early signs I see from the Clinton 
Adminisu·ation indicate a w illingness to 
learn about the realities of business. And 
some d1ings are already changing. For 
instance, the Defense Advanced Research 
Projects Agency-or DARPA-is now just 
plain ARPA, with a focus on dual-use 
technology. That, in my opinion, is a 
small step in the right direction. 
Thriv ing in a Global Env ironment 
It's clear that American initiative and 
creativity are being tested by the forces of 
globalization. I am nonetheless confident 
that we have what it takes to succeed in a 
global environment. 
Our strengths and resources as a nation 
surpass those of any of our individual 
competitors. America's unmatched physi-
ca l and creative resources and our strong 
tradition of innovation top the list of ou r 
competitive advantages. 
There are many who doubt America's 
abili ty to retain our leadership in the face 
of Japan's huge trade leverage and the 
vast economic potential of a unified Eu-
rope. 
The facts remain, however, that we still 
are the most powerful and influential 
nation in the world-militarily, economi-
cally, politically, and cul turally. Our open 
society and democratic system of govern-
ment still produces more visionaries and 
technological geniuses than d1e highly 
disciplined bureaucracies with which we 
compete. Our diversity, both culturally 
and racially, still gives us a competitive 
edge in innovation and creativity over 
nations with more homogenous popula-
tions. 
While Americans continue to consume 
more than they produce, we have seen a 
remarkable turnaround in the productivity 
of An1erican manufacturing. Manufactured 
exports have been growing at an annual 
rate of 15 percent for five years-twice 
the growth of impons. What's more, from 
1985 to 1990, we were the only nation to 
show a decline in labor costs per unit of 
output. In the global arena, that kind of 
turnabout is fair play and, I believe, a 
harbinger of more good news to come. 
We have what it takes. Our strengths 
and resources are in place. All we need 
to do now is acknowledge that the world 
is going global and step up to the chal-
lenge of globa l leadership in a technologi-
ca l world. The decision is entirely up to 
us. D 
For the first time in history} 
economic principles now often 
prevail over political 
ideologies. 
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Management of Technology 
-A Bridge to Technological 
Leadership in the 21st Century 
A re you concerned about developing technological leaders to guide your organization into the 21st century! 
Discover how the Management of 
Technology Program can help your organi-
zation thrive in today's changing and com-
petitive global market. An informative video 
and publications about this unique graduate 
program are available . Corporate visits and 
University sessions are also offered. 
Join us in meeting the technological 
challenges of the 21st century! 
For information contact the Center 
for the Development of Technological 
Leadership at 612 I 624-57 4 7, 
Fax 612 I 624-7510. 
CENTER for the 
DEVELOPMENT of 
TECHNOLOGICAL 
LEADERSHIP 
UNIVERSITY OF MINNESOTA 
An equal opportunity educator and employer. 
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Cli11 ton 0. Larson 
Corpora te Vice President 
Operations 
Honeywell In c. 
Dave Roland '92 
Material Engineering Manager 
Alliant Techsys tems Inc. 
Yechiel Shulman, SeD. 
Director 
Cen ter for the Development of 
Technological Leadership 
Universi ty of Mim1esota 
CRITICAL 
KNOWLEDGE 
'This program provides engi-
neers and scientists with the 
critica l knowledge needed to 
help them bridge the difficult 
step from performing technol-
ogy to managing technology ." 
UNIQUE 
DELIVERY 
'The Management of 
Technology Program provided 
the tools I need to manage 
technological options and 
implementation plans . It also 
enabled me to continue work-
ing- classes are held on alter-
nating Fridays and Saturdays." 
NEW 
PERSPECTIVES 
"Jointly deve loped by industry 
professionals and University 
faculty , this interdisciplinary 
program challenges partici -
pants to develop a sense of the 
strategic technologies chang-
ing research , design , and man-
ufacturing environments." 
I I 
The World in their Hands 
Ten thousand school children built a 42-foot scale model of Ea 
I 2 ITEMS FALL 1993 
By Miriam K. Feldman 
1-and a world's worth of goodwill for IT. 
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F rom the very ea rly planning stages to the moment the first few panels were put into place, David 
Hoban, a pre-IT major in civi l engineering, 
tried to imagine what a 42-foot, one-to-
1,000,000 scale model of the planet Ea1th 
wou ld look like. On May 4, when the last 
polycarbonate triangular panel was at-
tached to the aluminum geodesic frame-
work on North rop Plaza , Hoban could 
stop wondering. 
"When it was finally clone and I backed 
up to Washington Avenue and looked at 
it , I thought, 'Wow, it looks a lot more 
like a globe than I thought it wou ld, "' 
Hoban says. 
"Wow," only begins to sum up the 
fee lings of the thousands of panicipants 
who helped assemble the globe in a 
project known as Building a New World , 
which was the piece de resistance of IT 
Week 1993. President Nils Hasselmo 
ca lled it "the inspirational highlight of the 
More than 200 IT student volunteers helped with the 
project, supervising the children as they waited in 
line or assembled a portion of the globe. 
academic year. " Others described it in 
terms of awe, magic, and fun. '·I think the 
size blew my stud nts away," says Paula 
Verstegen , a fifth-grade teacher at Lake 
Elmo School. 
The size of the globe was only out-
weighed by the size of the crowd that 
conve rged on orth rop Mall to help build 
this monumental structure. In all, 10,000 
students and 2,000 adults participated. 
While awaiting their turn to work on the 
globe, they created a line of builders that 
snaked around o rthrop Auditorium, 
through the parking garage, clown Church 
Street, past the Armo1y, and clown Univer-
sity Avenue . They waited patiently for a 
turn to don hard hats, pedal a bike that 
lifted the globe up and down, assemble 
the frame, or put a panel in place. 
"This project gave young students a 
chance to take a screwdriver in hand and 
bui ld something that's really impressive," 
I 3 
Project Leader Bryan Beaulieu (1972 Mechanical) kept busy inside the globe as successive rows of panels were 
added. 
I 4 
Acting Dean Gordon Beavers pitched in with a linle 
pedal power of his own, taking a turn on the bicycle 
used to drive the lifting mechanism that raised the 
globe as it was built. 
says Bryan Beaulieu (1972 Mechanical), 
founder and president of the Burnsville, 
Minn. , company, Skyline Displays, and 
the mastermind behind the project. 
Rousing the Sesame Street generation 
from its TV-induced lethargy to a hands-
on experience was what Beaulieu had in 
mind when be conceived the project as 
chair of the IT Week Planning Committee. 
"If they can get a bands-on experience 
that shows them how much fun it can be 
to actua ll y build something, hopefully it 
will inspire them to be something other 
than a passive observer in life,'' he says. 
Beaulieu says today's children who, for 
the most part, are raised on television, 
"have no tactile feel of the world ," and, 
consequently, they are coming to the 
University with little grasp of basic con-
cepts. "It's a challenge to teach ch ildren 
engineering if they don 't have a feel for 
force and motion and weight and scale," 
he says . "You don't get that kind of un-
derstanding from playing intendo. " 
Those involved in the project-grade 
school and junior high school students 
from roughly 200 schools throughout the 
state-began to grasp those concepts long 
before the first panel of the globe was put 
imo place through numerous IT alumni, 
who visited the schools and served as 
mentors and as role models in the 
processs . Steve Levie (1964 Physics; 1966 
Electrica l M.S.), for example, was an IT 
mentor to his son 's fourth grade class at 
Northview Elementary School in Eagan. 
"I think some of the kids got a better 
idea of what engineers do and that math 
and science isn't strange and weird stuff," 
he says. Levie, a senior e lectrica l engi-
neer with DaraCard in Minnetonka, Minn. , 
made about six visits to his son's school 
to ta lk with students about everything 
from engineering as a career to the con-
cepts of scaling up and down. 
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Much of the time, Levie helped the 
children prepare the triangular pieces of 
the globe they had been assigned to map 
and paint. Students located their portion 
of the globe (which had been divided into 
1,620 triangular panels), traced that part 
of the world from the atlas onto transpar-
encies, and then en larged the tracing to 
full sca le. Finally, the tracings were put 
on vellum and then transferred to the 
plastic triangles that the students then 
painted. 
Sca le is a difficult concept fo r fourth 
graders to grasp, says Levie . "This project 
did a really good job of helping these kids 
better understand it. " Seeing the as-
sembled globe really brought home the 
point. "You can tell them as many times 
as you want that the globe is going to be 
nearly 50 feet tall, but they don't compre-
hend how tall that is until they actually 
see it. " 
The project taught Paula Verstegen's 
fifth graders the importance of working 
together. Verstegen recalls the first clay 
William Lundquist (1934 Chemical), a 
retired 3M engineer, visited her class. "He 
said , 'These kids don 't know how to work 
together. They'd better learn , because 
that's what it's all about. At 3M , you don't 
work alone. You work in teams-al-
ways. "' 
Jack Bartlett 0968 Civil), president of 
Bartlett and Associates, Inc. in Interna-
tional Falls, agrees that the project taught 
the importance of teamwork, something 
students rare ly experience outside of 
sports. "This was a team activity that was 
cerebral ," he says. "The students had a 
sense of being a small part of a whole. If 
you 're an engineer, you may be invo lved 
in a big project a net have to do some 
small part to make the whole thing 
work ." 
To make it work , the students learned 
another lesson-how to follow directions. 
"That's not something they learned play-
ing wi th Legos, which are predefined ," 
Beaulieu says. "You just stick them to-
gether, and whatever you make, you 
make. Building the globe is different. If 
you don 't follow instructions, it won 't 
work. " 
The project had the added benefit of 
introducing the Un iversity to many stu-
dents. Bartlett took a group from Interna-
tional Falls High School on an overn ight 
trip to the Twin Cities. '·They got a 
chance to go to the University and see 
that it's just another place on the planet, " 
he says. ''When you go to a place where 
there are severa l times as many people 
working on a project on Northrop Mall at 
the same time as there are in their own 
school, there's a sense of awe. " 
Verstegen said she has never partici-
pated in a better organ ized project. "We 
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Building a New World Sponsors 
T he entire Building a New World project was funded through private and corpor-ate donations of money, manpower, and materials. Our thanks go out to the following contributors. 
Cash Sponsors 
3M Company 
ADC Telecommunications 
Renner and Manha Anderson 
Aspen Research 
Augustine Medical, Inc. 
BRW, Inc. 
Earl E. Bakken 
A.W. and Janet Benkusky 
Bergquist Company 
Bliss & Co. 
Bonestroo, Rosene, Anderlik & Assoc. 
James Cabak 
Champion International Corp. 
Lloyd Cherne 
Cheny Tree Ventures 
Chesley Truck Sales 
Control Data Systems 
DI IC Enterprises 
EMD Associates, Inc. 
The Equitable 
Food Engineering Corp. 
Four Winds School (Honeywell 
Retiree Volunteer Program) 
The Gillette Company 
Elberth R. Grant Foundation 
Great Plains Supply, Inc. 
Andrew Grossman 
Elvin]. Higgins 
Honey,vell--Motec. 
Honeywell Corporation 
Ilutchinson Technology 
IT Alumni Society 
Insight Access Group 
KWA Metals 
John G. Kinnard 
Koch Refining Company 
Liberty State Bank 
Merrill Corporation 
Minnegasco, Inc. 
William S. Mitchell 
Richard Mollison 
Northern States Power Co. 
National Computer Systems 
Pentair 
Mildred Reeves 
Ring Construction 
Rosemount, Inc. 
Marilyn and Gene Scapanski 
Schott Corporation 
Skyline Displays, Inc. 
Snyder General Corporation 
Sparboe Companies 
TSI, Inc. 
Teltech Resource Network 
Toltz, King , Duv:tll. Anderson & Assoc. 
Valspar 
In-kind Sponsors 
Alexandria Extrusion Co. (aluminum) 
App le Printing & Secretarial (printing) 
Business Essentials (office supplies) 
Dalton Gear Company (gearing) 
D & G Welding Company (\Yekling) 
Erb Safety Products (hard hats) 
Faber-Castell, Inc. (pencils) 
Fuller-O'Brien Paint Co. (paint) 
General Electric/Textra (panel materials) 
llirschfielcl's, Inc. (paint) 
H. E. Erickson Co. (hard hats) 
K&E 
3M (Dual-lock material) 
ational Geographic Society (Builders) 
Menasha Package (corrugated boxes) 
Minnesota Blueprint Co. (supplies/ vellum 
plots) 
Northern Hydraulic (tools/ supplies) 
Padco. Inc. (paint supplies) 
Penco Graphic Supply (drafting supplies) 
Random House Publishing Co. (atlases) 
St. Martins Press (color index resource) 
Skyline Displays 
Tech National (bottles and caps) 
Textra , Inc. (lexan conversion) 
Tierney Brothers, Inc . (drafting supplies) 
U-Line (drafting supplies) 
World Cycle & Fitness (bicycles) 
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didn 't have to scrounge for anything," she 
says. "If you needed a pencil, they gave 
you a pencil. Everything came to us. " 
But it wasn't merely the the supplies, 
the atlas, and the teaching materials tl1at 
impressed Verstegen. "I didn't just receive 
a packet of information about the project," 
she says. "We were able to interact with 
the experts and they were always readily 
available. As large as this project was, it 
still had a personal quality. I didn 't have 
to play telephone tag for clays. I'd get my 
questions answered men and mere." 
Although me classroom work on the 
globe is complete, Beaulieu has plans to 
take apart and reassemble this globe, or 
similar globes, up to 1,000 times in me 
next five years with a goal of involving up 
to 10 million students. Wherever it trav-
els, the rule is mat only children can put it 
up. "That way," he says, "they can share 
me experience of how satisfying it can be 
to build sometl1ing wim your own hands. " 
Thus far , the globe has been assembled 
at the Lion's Club's annual international 
convention at the Minneapolis Convention 
Center, and there are plans to assemble it 
at the State Fair, t11e Mall of America, a 
United Way event in Burnsville, and the 
Concordia language camp. Beaulieu also 
has hopes of seeing it assembled at me 
Winter Olympics in orway and at me 
World's Fair in Budapest. 
As this globe wends its way around the 
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world, Beaulieu hopes to construct an-
other globe, similar in size, but different in 
scope. The new globe will be divided 
into 88-acre plots of Iand-a plot for each 
of the world 's 1.6 billion chi ldren. On the 
new globe, each triangular panel will be 
divided into smaller triangles (one mirty-
second of an inch per side) wim each 
corresponding to a real point on Earth. 
The idea for tl1e new project came to 
Beaulieu after he saw how strongly stu-
dents identified with me globe panels 
they had been assigned to paint. Even 
students who had painted panels of water 
were eager to locate their contribution on 
the finished globe. "When they worked 
on a panel, mey felt a bit of empower-
ment about it," he says. 
The new project will build on that 
sense of ownership by encouraging stu-
dents to learn as much as possible about 
their 88-acre part of the world. What's me 
weather like? The cu lture? Pollution? 
Population? The large amount of data 
collected will be funneled into one receiv-
ing center-hopefu lly, at me University of 
Minnesota. 
Given how Building a New World 
came off without a hitch , me new globe 
project has a good chance of succeeding. 
Scott Bain, an electrical engineering major 
and co-president of Tau Beta Pi, recalls 
discussing all of the potential problems 
during early planning meetings for me 
A few white clouds-the only detail on the surface of 
the globe not completed by the students-were 
spray-painted onto the surface for an added touch of 
realism. 
first globe . But the problems never arose. 
"Given all tl1e things that could have gone 
wrong, very few did, " he says. "Even the 
weather cooperated." 
Beaulieu also recalls some anxious 
moments, wondering whether 10,000 
students converging on campus would be 
controllable and whether mey would be 
able to do me work. But the results , he 
says, were great. "From the first sketch 
on a napkin, to me final few minutes of 
assembly, it worked out pretty perfectly. " 
n 
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By]oe 
Moriarty 
inishing her routine on the un-
even parallel bars, a gymnast 
over-rotates her dismount. The 
loud pop heard by everyone nearby as 
she lands is the shreddmg of the anterior 
cruciate ligament in her knee. Not to 
worry. Within six months, her knee is 
functioning almost normally. Lhanks to the 
implantation of a new ligament grown 
from "starter'' cells from her own body. 
A five-year-old child recently diagnosed 
\Vith diabetes receives a transplant consist-
ing of bovine pancreatic islet cells (the 
cells in the pancreas that produce insulin). 
These cells are encapsulated by a syn-
thetic substance that allows the trans-
planted cells to interact with the child's 
body, produce insulin, and prevent rejec-
tion by the body's immune system. In 
effect, the child's diabetes is cured. 
Science fiction scenarios' Yes, but 
perhaps not for long. Faculty , students, 
and industrial partners involved in IT's 
Biomedical Interfacial Engineering Pro-
gram (BIE) are working hard to make 
these and other equally stunning treat-
ments a reality. Together, they are devel-
oping strategies for transplanting living 
cells to replace lost or genetically missing 
• 
BIB 
researchers 
set the stage 
for growing 
replacement 
parts 
for the 
human body 
from living 
cells. 
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Matthew Tirrell, BIE program leader and professor 
of chemical engineering and materials science. 
metabolic functions in such organs and 
glands as the liver, pancreas, and pituita1y 
gland , as well as to repair or restructure 
damaged or malformed connecti,·e tissues, 
such as canilage, ligaments, and skin. 
The BIE tissue engineering program is 
in the forefront of efforts to fill the grow-
ing need for alternatives to artificial pros-
thetic devices used to replace bone, carti-
lage, and other connective tissue. 
Why the need' "Permanent implants 
composed of synthetic materials have 
been mainstays as replacement parts for 
the human body for more than two de-
cades ," says Matthew Tirrell , BIE program 
leader and professor of chemical engineer-
ing and materials science. "The science 
and application of such materials as artifi-
cial joints has developed to a high level. 
It's a mature field, and progress in ne\Y 
applications and solutions to old problems 
has slowed considerably in recent years." 
The explosion of kno\vledge in the 
ability to manipulate biological systems 
coupled with concerns over artificial pros-
thetic devices (underscored by the recent 
controversy over silicon breast implants) 
have also led to a growing interest in 
replacing damaged/ diseased body parts 
\Yith engineered biological tissues rather 
than conventional non-biological materi-
als. 
'·Although many of these procedures 
have already been done, it"s not been 
consistently enough or at an affordable 
cost,·· says Tirrell. ··Product development 
and manufacturing are still at a primitive 
stage." 
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As part of the University's Center for 
Interfacial Engineering (CIE), BIE began in 
the spring of 1992 with a commitment 
from the University of 300,000 per year 
for three years. Led by Professors D. 
Fennell Evans, Jack Lewis, Matthew 
Tirrell, and Robert Tranquillo, as well as 
Associate Professors Joan Bechtold, Wei-
Shou Hu, Peny Leo, and Daniel 
Mooradian, BIE staff are concentrating 
specifically on the role of surface and 
interface phenomena in biomedical prob-
lems. Their goal is to join in a collabora-
tive effort to develop the next generation 
of cell-seeded tissue analogs of skin, ten-
don/ligament/cartilage , and blood vessel 
walls. 
The Basic Research 
According to Tirrell , BIE is bringing 
together established research groups in 
interfacial engineering. materials science, 
orthopedic bioengineering, biochemisuy, 
cell-matrix (structure) biology, and colla-
gen scaffold engineering, the latter of 
which builds cell support structures out of 
collagen (a common protein that imparts 
strength to such tissues as skin, ligaments, 
tendons, and cartilage). 
"The underlying question we're explor-
ing is how do you go about constructing a 
scaffold that will define the shape, size, 
and , to some extent, the mechanical integ-
rity of an artificially-created tissue?" says 
Tirrell . 
A difficult question at best. Unlike 
blood cells , \Vhich can be transplanted 
intravenously, most cells under consider-
ation for these new therapies must be 
transplanted with some type of support 
device called a scaffolding. This scaffold-
ing can serve as either a template to guide 
cell growth into a new tissue (to replace 
damaged carti lage, for example) or as a 
barrier that protects the transplanted cells 
from the host 's immune system. Creating 
a coherent research and educational pro-
gram in collagen sc.1ffold design and ap-
plication is, thus, one of BIE's primary-
and perhaps most challenging-goals. 
Projects already underway involve 
eight faculty members, six graduate stu-
dents, three post-doctoral research associ-
ates, and four indu~trial collaborators. All 
of these projects focus on one of the fol-
lowing research topics: (1) interfaces in 
orthopedic applications, (2) topological 
effects on cell growth. or (3) engineered 
cell adhesion and growth. 
With respect to interfaces in orthopedic 
applications, Depanment of Aerospace 
Engineering and Mechanics Assistant Pro-
fessor Perry Leo and Department of Or-
thopedic Surgery Professor Jack Lewis are 
exploring the mechanical properties of 
cartilage, wh ich is a collagen matrL'< (a 
readily available protein that imparts 
strength to tissues) with ingrown cells. 
"We don't have a good understanding 
of what geometric arrangement gives 
cartilage its strength," says Tirrell. What's 
more, its strength changes as other body 
cells grow into the matrix, so there seems 
to be an interaction affected by the cells. 
Our research in this area is to uy to relate 
structu re and function." 
Wei-Shou Hu , associate professor of 
chemica l engineering and materials sci-
ence, and Cheng-Cher Huang, professor of 
physics, have developed a way to pattern 
a material that will activate adhesion mol-
ecules (molecules located on cell surfaces 
that enable cells to bond with other cells 
in the body) along a laser-activated path. 
In this way, cells would grow only on that 
path. 
"Perhaps one day we will be able to 
take a block of collagen and illuminate a 
holographic image of a tube, for instance, 
inside it," says Tirrell. "The cells would 
a lign along the image, and we'd have the 
scaffold for an arterial transplant. " 
At the same time, Professor of Chemi-
ca l Engineering and Materials Science D. 
Fennell Evans, along with Dr. Patrick 
Parks and Dr. Donald Gibbons of 3M, are 
working to gain a better understanding of 
the re lationship between cellular interac-
tions, as well as how a scaffold's topology 
affects the way cells grow around and into 
it. How these scaffolds are put together-
the diameter of the fibers , the spacing 
between them, and so on-dramatically 
affects the way cells interact with them. 
With respect to engineered cell adhe-
sion and growth, Department of Labora-
toiy Medicine and Pathology Research 
Assistant Dan Mooradian is working on 
ways to treat scaffold su rfaces with syn-
thetic pepticles in order to make cell adhe-
sion possible. 
"Let's say you know how to build a 
particular collagen scaffold , and you knmv 
the mechanical properties you want to 
have," says Tirrell . "While we know its 
geomeuy will encourage cells to grmv in 
the desired pattern. this research will tell 
us how irs surfaces shou ld be treated to 
get the cells to adhere correctly .. , 
Tirrell and Deparm1ent of Chemical 
Engineering and Materials Science Associ-
ate Professor Robert Tranquillo, a long 
with Department of Laboratory Medicine 
and Pathology Associate Professor James 
McCarthy, are also developing ways to 
measure adhesion strength. 
"'No one yet knows just how strong 
these individual cell adhesion interactions 
are-or should be," says Tranquillo. 
"We're trying to develop a means to di-
rectly measure the mechanical strength 
and the optimal strength of the bond. If 
it 's too weak, the cell won 't have any 
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The News is Out! 
By Tony Carideo 
d or Jl Early research by BIE 
investigators bas caught the at-
tentio" of the business world. This 
recent story by Star Tribune business 
colum11ist Tony Carideo featrwed 
Wei-Sbou Hu's efforts toward liver 
tissue regetleratiml. (Reprinted with 
the permissio11 of the Star Tribune 
Mitmeapolis-St. PauL) 
Now this could be big. 
A group of University of Minnesota 
scientists is in the final stage of animal 
testing of an artificial liver, a device that, if 
it works on humans, could be a major 
breakthrough in medical therapy. 
The device appears to represent a 
significant improvement over an artificial 
liver that has been used on three patients 
by doctors at Cedars-Sinai Medical Center 
in Los Angeles, as well as some other 
technologies under development. 
The University's team, headed hy Phy-
sician and Surgeon Frank Cerra and Wei-
Shou !Iu, an associate professor of chemi-
ca l engineering, has licensed rights to 
develop and market the device to Cellex 
l3iosciences Inc. , Coon Rapids. 
Cellex plans to announce ... that it is 
spinning off the venture as a privately 
held subsidia1y called Regenerex, and that 
it has launched an effort to raise $3 mil-
lion to $'! million in private financing. 
Richard Sakowicz, Cellex's president 
and chief operating officer, said the fi -
nancing would fund the first stage of a 
two-part animal study that wi ll precede 
human resting. Cerra said he hoped to he 
ready for the first human trials in a year. 
Cellex and the University aren 't the 
only organizations in the race to produce 
an a rrificial liver. Advanced Tissue Sci-
ences Inc. , Genetic Therapy Inc., Somarix 
Therapy Corp. , Alin Foundation Clinic, W. 
R. Grace & Co., and Systemix Inc. are 
working on research projects. Vanderbilt. 
Rutgers, Baylo r, and Harvard also are 
pursuing projects. 
Some of them are trying to regenerate 
the liver. while others are pursuing the 
route taken by Cedars-Sinai and Cellex 
and the Uni\'ersi ty. That process involves 
marrying cell culturing techniques with 
hollmv-fiber technologies. 
"With the interclisciplinaq approach 
we've uken at the Uni versity, we have 
been able to catch up with the other 
groups working on th is and also to dem-
onstrate higher level liver funct io ns in 
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animals," said Bruce Amiot, research and 
development director for Cellex's artificial 
liver project. ·'None of the groups so far 
has published similar data .. , 
The prize is a big one. The human 
liver removes toxins from the blood. aids 
digestion, and creates clotting factors to 
stop bleeding. When the liver fails, toxins 
accumulate, causing brain swelling, coma, 
and death. 
A safe and effective artificial liver could 
revolutionize the treatment of a condition 
that kills roughly 30.000 people a year in 
the United States. And it would represent 
a major ne'.Y business for the company 
that brings it to market. 
Sakowicz, who said Cellex will retain 
an equity stake in the new company, 
estimated that the U.S. market for the 
$50,000 machine that operates the anificial 
liver would be $300 million to S500 mil-
lion a year. 
"The quest for an artificial liver has 
lasted 30 years,'' said Cerra, who has spe-
cialized in conditions associated with liver 
failure. ''Researchers have tried linking 
humans to baboons, humans to humans. 
using extraction resins. and running blood 
over charcoal. Nothing has '' orkecl." 
Doctors at Cedars-Sinai announced last 
l\lay that they bad kept a \Yoman alive for 
14 hours using an artificial Ji,·er and have 
since used the device on two others. 
Howeve r, Amiot said that the Cedars 
machine is considerably more complex 
than the product under de,·elopment at 
the University because it involves separat-
ing a person's blood. 
Cerra said he envisions the device as a 
'·bridge" technology, meant to help pa-
tients with a failing liver who simply need 
time to allow the organ to mend itself. 
It wou ld also help patients who are 
waiting for a liver transplant, Cerra said. 
"At any one time, there a re 10,000 patients 
waiting for a liver transplant, " he added. 
Cerra and llu began developing the 
technology about three years ago. The 
University's device uses a cylinder of 
hollow-fiber membranes filled \vitb cul-
tured liver cells from laboratoiy rats , 
which appear to perform the same func-
tions as human liver cells. The anificial 
liver, used externally, is employed in 
much the same way as a kidney dialysis 
machine. 
So far they have rested a prototype of 
the device on groups of rabbits and clogs. 
which h:we been kept alive without their 
own livers. n 
Eli7..abeth Starbuck, CIE associate director for technology transfer. 
mobility, and it won't be able to get inro 
the scaffold. If ir's roo strong, they' ll all 
stick and jam up on the outside edges of 
the sca ffold. " 
Regen eration Techniques 
Resea rchers natio nwide are primaril y 
ra king two approaches fo r creating and 
transplanting new tissues. Both use a 
human-engineered polymer scaffold in 
which donor cells from e ither the patient 
or a well marched ind ividual are placed. 
In one technique, the do no r cells are 
attached to the polymer scaffold outside of 
the body. 
This cell-po lymer device may then be 
implanted immediately or cultured fo r a 
fe-;y days. Idea ll y, once im planred , blood 
vessels from surrounding tissue will grow 
into the device and the transplanted cells 
w ill become parr of the host tissue . It 's by 
this method that replacement ca rtilage 
might be created . For example, an artifi-
cial ca rtilage-like scaffold would be made, 
injected -;y ith the patient's own ca rtilage 
cells, and then implanted . Eventually, the 
patient's own cells would fill in the artifi-
cial sca ffo ld , thus replacing the damaged 
ca rtilage. 
In the second regeneration technique, 
a polymer scaffold is transplanted into the 
host tissue several days before the donor 
cells are obtained so that blood vessels 
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can grmv into it. thus increasing the nutri-
ent suppo rt ca pacity of the new host 
tissue. Transplant cells are then injected 
into the device, where their natural ten-
dency to reform natural tissue structures 
can be used . 
Selecting materia ls for such devices 
involves a de licate balance between bulk 
mechanica l pro perties, surface chemistry, 
degradatio n properties (how the materials 
a re broken clown by the body's enzymes), 
and biocompatibility of degradation prod-
ucts . 
"Because we want to mimic the natural 
environmenr of the cells, .. says Tirre ll , 
"we've chosen to work with the prote ins 
and ca rbohydrate polymers that are natu-
ra l components of the body's extra-cellular 
matrix- the network of tissue, fi bers, and 
fluid in '" hich cells live ." 
The Biomedica l Engineering Center in 
the Medica l School has developed strong 
expertise in processing collagen-a poly-
mer that, as previously stated , imparts 
strength to tissue. Staff members Fred 
Sil ver and Allison Hubble are collaborat-
ing with BlE researchers ro study Type I 
collagen for use in sca ffold devices. 
Because collagen-based materials are 
not idea l for regeneration of a ll tissues, 
synthetic degradable po lyme rs are also 
receiving increasing attention. Hu is look-
ing at using such degradable polymers. 
Hu , togeth er with resea rche rs from the 
Biomedical Engineering Center, is work-
ing to bette r understand tissue regenera-
tion in the liver (see "The News is Our!" p. 
19) . The liver's powerful regenerative 
capacity makes it an attractive candidate 
for cell transplantation because tissue 
could be obtained from living donors at 
relatively low risk, and a small amoi.mt of 
donor tissue could likely grow manyfold 
in the recipient. 
Despite encouraging possibilities, re-
generation of liver tissue also presents 
significant challenges . Liver cells are 
heavily vasculari zed (feel by many blood 
vessels) and need a large and constant 
nutrient suppl y. In early experiments, 
transplanted cells died from inadequate 
nutritio n. Liver cells are also highly sensi-
tive to the type of substrate to w hich they 
attach. When grown in vitro, they lose 
their liver-specific functions rapidly on 
most substrates, including those coated 
with Type I collagen . 
The most promising approach to liver 
cell transplantation involves scaffolds 
made from degradable polymers. Most of 
the implanted cells now survive for at 
least a week if the polymer scaffold is 
implanted in the body first and blood 
vessels a re allowed to grow into the de-
vice for several days. Long-term studies 
have yet to be carried out with this ap-
proach, and there are still many unre-
solved issues regarding inte ractions be-
tween the connective tissue that grows 
into the device and the transplanted cells. 
Ultimate ly, however, the best mate ria ls 
for guiding tissue growth may be hybrids 
of synthetic po lymers with specific adhe-
sio n receptors attached . "With such mate-
rials," says Tirre ll, "we can exploit recent 
discoveries about how cells recognize 
extra-cell ula r matrix mo lecules.'' 
Mak ing these new tissue regeneration 
and transplantation techniques effective 
requires solving complex bio logical, engi-
neering, and manufacturing problems. 
And that demands access to knowledge 
from many fi e lds. 
A Collaborative Effort 
In the fi ve yea rs since its inception , CIE 
has successfull y wedded basic research , 
graduate and post-doctorate education , 
and ind ustry collaboration. 
"The intent of such collaborations is to 
foste r cross-disciplina1y resea rch in the-
matic areas that have been identified as 
having long-te rm, critica l importance in 
economic development in the .S. , w hile , 
at the same time, bringing ihdustries and 
University researchers closer together," 
says El izabeth Starbuck, Ph.D. and CIE's 
associate directo r for technology transfe r. 
"University researchers are often unfa-
miliar with the activities of a specific com-
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pany, and companies are likewise unin-
formed about faculty research," Starbuck 
continues . "At CIE, both sides talk about 
what they do and why. If they find mu-
tual interests, they look for ways to 
complement and help one another in that 
area while protecting their respective 
interests ." 
The University's interests, accord ing to 
Starbuck, are educating students and 
maintaining open publication. Companies 
want to develop products individ ually and 
maintain their proprietaty interests in 
order to earn a profit. So how can the 
University and competing companies 
work together' 
"We have negotiated agreements that 
allow both sides to accomplish their re-
spective goals," says Starbuck, "which 
means we do research that is generic, pre-
competitive, and non-proprietaty. This is 
research that a group of competing com-
panies feel they can sha re because the 
discoveries will belong to evetyone in-
volved-basic information that may even-
tually develop into competitive products. " 
In other words, Starbuck adds, the work 
done at BIE is at the ea rly stage of innova-
tion-bejOJ"e the need for secrecy or pro-
prietary rights arises. 
"This arrangement is vety important 
because it's a way for companies to work 
together with the University without fear-
ing that some information jo intly devel-
oped would later find its way to a com-
petitor," Starbuck says. "This is a big 
change for both companies and the Uni-
versity--one that opens a new realm of 
possibilities for all involved. " 
For the University, the biomedical 
indusuy's involvement in BIE as collabora-
tors and partners provides access to ex-
pertise, materials , and clinical trials and 
equipment, as well as graduate student 
mentoring. Exposure to industrial re-
searchers and their work, however, is not 
the only benefit to students. 
"Each of BIE's collaborative projects is 
centered around the thesis research of a 
graduate student," says Tranquillo. "More 
money from both University and non-
University sources is being targeted at 
biomedical research, and the vehicle for 
getting it to IT has been BIE. That money 
has all gone to creating these new seed 
projects. That allows us to fund more 
graduate students and post docs in their 
research efforts . No supply monies go to 
individual faculty members. " 
Because the seed projects are distinct, 
yet complementaty, they have created 
much more interaction between University 
investigators-a result about w hich 
Tranquillo and others are excited. "We·ve 
all become much more familiar with one 
another's work, and our focus is broaden-
ing as a result ," he says. "There's more 
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Robert Tranquillo, associate professor of chemical engineering and materials science. 
dialog about ideas and more cooperation, 
and we're finding better ways to share 
information and equipment. 
"Perhaps most importantly, because 
we're in closer contact with one another 
through BIE," Tranquillo continues , "we're 
able to pursue new joint projects in 
biointerfacial phenomena that we hadn 't 
thought of before. The program both 
motivated and allowed us to pursue them. 
It's very exciting. '· 
"These seed projects also are helping 
us build more cooperation between BIE 
and the Biomedical Engineering Center," 
says Tirrell. 
Likewise , industry is benefitting from 
the collaborative effort. "Our partnership 
a llows us to explore problems we need to 
understand," says Patrick Parks, M.D. , 
Ph .D., a former industrial fellow who 
works in the Biosciences Division at 3M. 
"It's vety basic research that 3M wou ldn't 
do itself, but the knowledge we are gain-
ing w ill likely be applicable to areas in 
which 3M has interests. " 
Other cooperating companies involved 
with BIE include Augustine Medical, 
A vecor Ca rdiovascular, Bio-Metric Sys-
tems, Flexmedics, Medtronic, St. Jude 
Medical , Orthomet, Possis Medical, and 
Spectrum Diagnostics. 
To further strengthen the University 's 
collaborative efforts with industly and 
structure BIE's research program to 
compleme nt University interests, BIE is 
proposing to expand its Industrial Fellows 
Program to tissue engineering technology. 
In this program, two to six fellows wou ld 
spend a minimum of three months pursu-
ing a research plan determined by Univer-
sity staff and industrial researchers. Ac-
cOJ·d ing to Tirrell , the program serves as a 
way to transfer research results to indus-
tty, as an educationa l vehicle for industrial 
practitioners, and as a cata lyst in educat-
ing and assisting the biomedical industty 
o n the technological information required 
to enter this new field. 
"In addition , the Fellows Program 
broadens our students' ed ucational experi-
ences by exposing them to new ideas in 
tissue engineering and to industrial re-
search techniques, motivations, and con-
stra ints," says Tirrell. 
This University-government-industty 
consortium has created not only a cultural 
change at the University, but a well de-
fined area of expertise among other uni-
versities, according to Starbuck. 
"CIE is one of only 18 engineering 
research centers in the country, and each 
has a different area of focus, " she says. 
"Ours is in this area of interfacia l studies. 
The Uni vers ity of Minnesota is now the 
place to go in the countty for this dynamic 
new field of study-one that has the po-
tential to dramatically improve the lives of 
countless people." D 
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Building a New 
Generation 
of Leaders 
Second annual 
IT Week 
conference 
brings lessons in 
leadership to 
more than 3 00. 
By Chuck Benda 
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Fidelis N. Umell (1965 Electrical), 
president of SEI Teclluolo!,')' Information, 
answered questions after serving as one 
of the presenters for the session titled 
'The Vision 11Jing." 
Left: Robert W. Terry, president of the 
Terry Group, presenter for one of the 12 
sessions, "l'he Upside Down 
Organization." 
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B y the time the 1993 IT Week Leadership in a Technologica l World Conference was half over 
on May 6, Larry Koenig 0 967 Civil) de-
cided he had already gotten his money's 
worth. 
"The morning sessions ful filled my 
expectations completely," says Koenig of 
Elk River Concrete Products, "and I'm 
looking forvva rd to the afternoon sessions 
on team building. '' 
IT's second annual conference-the 
second in an annual series of workshops 
designed to bring timely career topics to 
IT alumni-featured 22 state and national 
corporate leaders. Among them were 
opening speaker Michael Bonsignore, 
chair and CEO o f Honeywell Inc. (see 
'·Global Leadership in a Techno logica l 
World," p. 6), and luncheon speaker 
Michelle Brekke 0 975 Aerospace, M .S. 
1977), assistant manager of space shuttle 
programs for NASA. These corporate 
leaders shared management techniques 
and personal experiences in the art and 
science of leadership through 12 one-
hour-and-15-minute sessions. The 12 
sessions were divided into th ree tracks: 
Leadership Skills, Lessons Learned, and 
Empowerment Strategies. 
The Lessons Learned session, titled 
''The Role of Information Techno logy," 
was led by Donald F. Wright 0957 Me-
chanica l), senior vice president fo r The 
Times Mirror Company, and Thomas G. 
Kamp (1949 Electrica l) , founder of Mag-
netic Peripherals, Inc. , Disk Media, Inc., 
Peripheral Components, Inc. , and Premier 
Computer. Wright focused on the rapidly 
changing fie ld of information techno lo-
gies and how leaders in the industry 
need to plan fo r and appropriately direct 
these changes. 
"The essence of planning is recogniz-
ing the inevitable, which is not ahvays 
very obvious," Wright says. According to 
Wright, industry leaders have a very poor 
track record at predicting change in infor-
mation techno logies, having predicted 
many things that never came to pass 
(such as video text systems replacing 
newsprint) and totall y missing the big 
changes that did take place (such as 
cellu lar phones, personal computers, and 
VCRs). 
Although these rapid technological 
changes offer numerous business oppor-
tunities according to Wright, sorting 
through all o f the possibilities and deter-
mining which are practica l to explo it 
requires both experience and leadership. 
'·Experience grows out of fa ilure or, 
more precisely, out of lea rning from 
failure, " Wright says. "That's why good 
leadership requires not onl y strong vi-
sion, but a tolerance of and room for 
fai lure." 
Sess ion three of the Empowerment 
Strategies track, titled "Ownership--
Building I t and Taking It,'' was presented 
by Edson Wi ll iams 0950 Mechanical), 
retired group vice president of Diversified 
Product Operations for Ford Motor Com-
pany (See "Still Motorin,'" p . 36). Wil-
liams detailed how Ford adopted a new 
approach to building cars in 1982, one 
that shifted the focus to continually im-
proving quality. He explained Ford 's 
definition o f improving quality as reduc-
ing the number of "things gone wrong'' 
(i .e ., defects that require customers to 
return their cars to the dealers) and in-
creasing the number of ''things gone 
right" ( i .e. , the features that customers 
like about their ca rs). 
"I rea ll y appreciated Williams' in-
sights," says Thomas Suter of Network 
Systems, I nc. "Our company is going 
through a similar restructuring and is 
placing a greater emphasis on these types 
of things. " 
j ohn Mclaughlin who works at 
Honeywell , concurs. "Ford 's experience 
is quite germane to Honeywell, w hich 
also had to 'reinvent' itself to stay com-
petitive .'· 
Occasionally, conference participants 
found themselves disagreeing w ith the 
presenters, w hich helped solidify the type 
of leadership style most appropriate in 
their own companies. Robert Fehr 0970 
Mechanical) of Optics Techno logy Center 
at 3M , for example, contrasted the leader-
ship styles of Kamp with that of Fidelis 
Umeh (1965 Electrical), president of SEI 
I nformation Technology. Umeh, who 
was a presenter in the Leadership Skills 
session, "The Vision Thing," seems to 
have a more personal, one-on-one style, 
according to Fehr, w hile Kamp·s style is 
more fo rmali zed. 
"Kamp's approach might work better 
fo r the firm as a w ho le, while Umeh's 
could be used at the departmental level ," 
Fehr suggested. 
Regardless of their perspectives, how-
ever, the participants agreed that the 
conference provided them with new 
ideas and techniques they could readi ly 
apply on the job. 
"These conferences are excellent," sa id 
one person fo llowing the conference. 
'They deal w ith the rea l issues we're 
facing right now. This is the sort o f th ing 
that engineers need to know , but don't 
always get in the classroom. " g 
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FACULTY 
Joseph Achieves Rare 
Triple Crown 
In April , Daniel D. Joseph-IT's 
Russell ]. Penrose Professor of Aero-
space Engineering and Mechan ics-
was elected to the prestigious Ameri-
can Academy of Atts and Sciences. 
Joseph , who had been previously 
elected to the Nationa l Academy of 
Engineering and the National Academy 
of Sciences, thus became the only 
University of Minnesota faculty mem-
ber ever to be so honored by all three 
academies. 
Although Joseph's research specialty 
can be succinctly summarized as "fluid 
mechanics,., his long and productive 
research and teaching career transcends 
cursory summations. He first became 
well known for purely theoretical 
works grounded in mathematical analy-
sis. In the middle of his career, how-
ever, he established a laborato1y-an 
accomplishment that he regards as his 
crowning achievement. 
The Academies agree. The Engi-
neering Academy cited Joseph for 
'"conducting novel and ingenious ex-
periments in flu id mechanics," and the Rob Le\"inc 
Science Academy citation reads , "Joseph has set the mathemati-
cal foundations of the fluid dynamics of viscoelastic fluids. His 
theoretical frame\York and elegant experiments have stimulated 
a generation of workers. '· 
Joseph's research efforts have led to breakthroughs in the 
transpott of heavy crude oils through pipelines and to the stabi-
lization of the fl ight of liquid-filled spinn ing artille1y shells. His 
current research activities, which include continued efforts to 
develop more efficient and effective means of piping heavy 
crude oil, demonstrate the ongoing breadth and depth of his 
interests . 
Many of the Western Hemisphere's oil deposits are in the 
form of a ve1y thick, viscous form of crude oil that cannot be 
readily transported through pipelines and , thus, oftentimes 
remain untapped for economic reasons. 
Joseph and his colleagues have developed a method of 
mixing this crude with water in such a way that the water trav-
els along the pipeline and the oil travels within a sheath of 
water, thus reducing the friction-in some cases, 10,000-fold. 
Joseph and his techniques were recently featured on C N's 
"Science and Technology" news program. 
Even when mixed with water, however, these heavy crude 
oils can eventually clog the pipelines as globs of oil break free 
and attach to the sides of the pipeline. To combat this prob-
lem, Joseph has developed test pipeli nes in which the inside is 
coated with various types of cement. The cement (when moist-
ened) has a greater affinity for water than oil and in tests in a 
Venezuelan pipeline, the cement coating appears to eliminate 
the clogging problems. 
Joseph is also using fluid mechanics to help extract more oil 
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Daniel D. joseph, Russell J. Penrose Professor of Aerospace Engineering and 
Mechanics. 
from existing reservoirs. One technique for doing this is to 
open up cracks in the reservoirs so that the oil can flow out. 
This is clone by injecting solid particles suspended in liquid into 
the cracks so that they are well placed to keep the cracks open 
after the fracturing fluid is withdrawn. 
In addition to research , Joseph has had an unusually produc-
tive career in terms of innovation and publication. He has 
written six books, holds three patents, and has two patents 
pending. He has published more than 200 articles in profes-
sional journals, frequently with both undergraduate and gradu-
ate students as co-authors. ("It's a good way to introduce stu-
dents to the professional life, " Joseph says, "and recognize the 
contributions they make. ") He has edited four books and 
serves as an associate editor of six professional journals. He has 
seJvecl as a visiting professor at universities around the world 
and has won numerous awards for his research, including a 
Distinguished Se1vice Award from the U.S. Army and the 1993 
Bingham Medal from the Society for Rheology (to be awarded 
in October). 
Ironically, Joseph wasn't attracted to engineering until he 
was in his late twenties. A native of Chicago, Ill. , he began his 
academic career in sociology, earning a master's degree from 
the University of Chicago in 1950. During the next several 
years he worked as a semi-ski lled machinist in different facto-
ries. 
·'In those clays, I was a flaming radical motivated by some 
mix of idealism and stupidity," Joseph says. "I suppose the 
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gradua l realization that there was more stupidity than idealism 
involved led me to conclude that sociology was not my strong 
suit. Besides, sociology, unlike engineering, is a subject about 
which ordinary people think they have expert opinions, leading 
to a certain lack of respect. " 
joseph's work as a machinist, however, sharpened his inter-
est in engineering. He returned to school at the Illinois Insti-
tute of Technology, earning his bachelor's degree in mechanical 
engineering in 1959, his master's degree in mechanics in 1960, 
and his Ph.D. degree in mechanical engineering in 1963. jo-
seph served one year as an assistant professor of mechanical 
engineering at the Illinois Institute of Technology before jo ining 
I have had wonderful students 
through the years. They 're 
comparable to the best 
at any institution. 
They 're energetic and intelligent 
anc£ with the training we give 
them, they do their jobs 
in the laboratory as well as 
a professor could 
IT in 1963 as an assistant professor of aerospace engineering 
and mechanics. 
joseph's career flourished at IT. In 1965, he was named an 
associate professor and, in 1968, a full professor. In 1991 , he 
was named to the Penrose Professorship. 
Throughout his career, joseph has strongly valued and 
readily acknowledged the contribution of both gradua te and 
undergraduate students to his research efforts. "I have had 
wonderful students through the years ," joseph says. "They're 
comparable to the best at any institution. They're energetic and 
intelligent and, with the training we give them, they do their 
jobs in the laboratoty as well as a professor cou ld . 
"The laboratory presents an exceptiona l opportunity for 
undergraduate students," j oseph continues. "They get to work 
on active, live research projects immediately without waiting to 
complete years of training. And, we get really va luable re-
search work from an extremely dedicated and talented group of 
people who are working at apprentice wages hugely below 
what they wi ll later get. 
"These people make great contributions to our communal 
life. After they graduate, they work as engineers, professors, 
depanment chairmen, deans , and venture capitalists. One of 
my former students, Wendell Hung 0976 Aerospace , Ph.D.) , is 
a founder and CEO of DELTAK of Plymouth, Minn. His com-
pany manufactures equipment to salvage waste heat and has 
gross revenues of $80 million per year. The Minnesota Cotpo-
rate Report named Hung's company among the five fastest 
growing companies in Minnesota. 
"Another student, C. C. Sh ir (1968 Aerospace, Ph.D.) , is a 
founder and vice president of Komag, wh ich manufactures th in 
film parts for high-performance disk drives. The company has 
gross revenues of more than $200 million a year and is listed on 
the NASDAQ Exchange. In 1988, Komag's product was named 
as one of the 100 best products made in America by Fortune 
Magazine. Shir says that he used the fluid dynamics theory in 
his master's thesis to solve a problem that made his company 
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possible. Sh ir had a co-founder, Tu Chen (1967 Materials Sci-
ence Ph.D.), who completed his doctoral studies with Dr. 
Sivertsen. 
"These businessmen all came from Taiwan. They are mod-
ern-day examples of how the opportunities we give to ta lented 
and hard-working immigrants enrich our state and nation. And, 
the funding agencies that support this work are getting good 
va lue for their money, so everyone is a winner. " 
Simi larly, the oil companies may not be the only "winners" 
when it comes to j oseph's current research on the transport of 
heavy crude oil. Recently, a candy manufacturer has become 
interested in joseph's techniques for lu bricating one fluid with 
the addition of another. After reading joseph's papers on lubri-
cated pipe lining, a representative came to him with the idea 
that you cou ld extrude molten caramel or chocolate in a similar 
fashion and then freeze it to get a nice stick of hard candy in a 
continuous operation. And , the Gillette Company is hoping 
that joseph can help them eliminate the messy blob that occurs 
all too frequently when writing with a ball-point pen. 
Isn 't this sort of superfluous research for a man who wears 
what might be ca ll ed the academic triple crown? Not the way 
joseph sees it. 
"We all like to do research that helps us understand things 
without regard to whether or not it can be applied," he says. 
"In some cases, such 'Ivory Tower' research pays off; most often 
it doesn't . If such research was stopped altogether, we would 
be in deep trouble. But, we professors do have an obligation 
to think long and hard about what we are really contributing. 
Some of us-me included-are just more comfortable with 
research goals in which practical applications can be clearly 
perceived. " 0 
By Chuck Benda 
Agricultural 
Mrinal BhaUacharya was 
promoted to associate p rofes-
sor with tenure, effective July 
1. Associate Professor 
Chuck Clanton was recently 
appointed to the Minnesota 
Board of Architecture, Engi-
neering, Land Surveying, 
Landscape Architecture and 
Interior Design by Minnesota 
Governor Arne Carlson. This 
board oversees the registra-
tion and licensure of archi-
tects and engineers in the 
State of Minnesota. Kevin A. 
Jamri was promoted to pro-
fessor and William Wilcke 
was promoted to associate 
professor with tenure, both 
effective july 1. 
Chemical 
Professor Frank Bates re-
ceived the George Taylor 
Distinguished Research 
Award along with Professor 
Tim Lodge from the Chemis-
try Department. Professor 
Edward Cussler is vice 
president and president-elect 
of the American Institute of 
Chemical Engineers (AIChE). 
With 57,000 members, AIChE 
is the principal professional 
organization for chemica l en-
gineers. Assistant Professor 
Prodromos Daoutidis re-
ceived a $20,000 grant from 
the Petroleum Research Fund 
of the American Chemical So-
ciety for a research project 
titled "Non linear Multivari-
able Control Methods for 
Chemical Processes." Assis-
tant ProfessorJeffrey De·rby 
has been appointed director 
of the Fellows Program for 
the University of Minnesota 
Army High Performance 
Computing Research Center. 
Derby, who has presented 
several invited lectures in re-
cent months, also received 
the American Association for 
Ctystal Growth Young Au-
thor Award . Assistant Profes-
sor Lorraine Francis re-
ceived a McKnight Professor-
ship. This two-year, $33,000 
award for selected junior fac-
ulty members will supp01t 
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her research o n ceramics pro-
cessing. Professor William 
Gerberich has been elected 
vice cha ir of the board of di-
rectors for the Institute of 
Mechanics and Materials at 
the University of California at 
San Diego. Gerberich re-
cently received a $70,000 
grant renewal from the De-
partment of Energy to study 
ductile-brittle transitio n in 
single and poly CJystals and a 
98,000 grant renewal from 
the Office of Naval Hesea rch 
to study fa tigue initiation in 
aggressive environments. As-
sistant Professor Alon 
McCormick received the 
1993 Union Carbide Inno-
vation Awa rd. This award 
comes with a $10,000 
resea rch grant. Lanny 
Schmidt has been appo inted 
as an Institute of Technology 
Professor. These professor-
ships were established to rec-
ognize distinguished facul ty 
members w ithin the Institute 
who are judge to be excep-
tional through (1) the ir un-
usual effo rts in and contribu-
tions to teaching, (2) reputa-
tion in the scho larly fie ld, 
and (3) a genuine commit-
ment to the Institute o f Tech-
nology and its activities . The 
professorship is accompanied 
by a one-time awa rd of 
$15,000 to be used for pro-
fessional develo pment or re-
sea rch . Regents' Professor L. 
E. (Skip) Scriven recently 
presented the Pigford Memo-
ria l Lecture at the University 
of Delawa re, as well as an in-
vited lecture o n the evolution 
of chemical engineering to 
the Depa rtment of Chemica l 
Engineering and the Depart-
ment of the History of Sci-
ence at the University of 
Pennsylvania. Scriven also 
made invited presentations 
on coating process funda-
mentals at several locations 
around the world . Professors 
William H. Smyrl and 
Lanny Schmidt, Adjunct 
Professor Boone B. Owens , 
and Resea rch Associate 
Radoslav Atanasoski re-
ceived a 250,000 awa rd 
from the Department of En-
ergy, Office of Energy Re-
search, for studies o f inte rre-
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lation mate rials for high-en-
ergy e lectrochemica l cells. 
Associate Professor 
Friedrich Srienc received a 
$140,000 award from the 
Midwest Plant Biotechnology 
Consortium to study bio poly-
mer syntheses in yeast and 
plant cells. Srienc also re-
ceived a 25 ,000 equipment 
grant from the National Sci-
ence Foundation that enabled 
him to purchase an elutri-
ation centrifuge. Robert 
Tranquillo was promoted to 
associate professor. 
Civil and Mineral 
Professor Roger E. A. Arndt , 
Sr. Anthony Falls Hydrau lic 
Laborato1y , received the 
Fluids Engineering Awa rd 
from the American Society of 
Mechanical Engineers. The 
award will be presented at 
the ASME Winter Annual 
Meeting in ew Orleans, 
November 28-December 3, 
1993. Associate Professor 
John Gulliver was selected 
as a member o f the Organiz-
ing Committee for the Sym-
posium on Leading Edge 
Techno logy in Hydropower. 
Gulliver is also chair of the 
American Society of Civil 
Engineers' Hydraulics Divi-
sion Task Committee o n 
Wa ter Quality Enhancement 
Techno logy fo r Surface 
Wa ters and a member of the 
Steering Committee fo r the 
HydroVision '94 Confe rence. 
Professor Heinz Stefan , St. 
Antho ny Fa lls Hydraulic 
LaboratOiy, delivered a 
plenary lecture o n climate 
change effec ts on lake and 
stream water quali ty at the 
International Confe rence o n 
Hydro-Science and Engine-
ering in \'V'ashington , D.C. , 
June 7-11 , 1993. Individuals 
from more than 30 countries 
attended the conference. 
Earth Sciences 
Subir K. Banerjee , 
professor and director of the 
Institute for Rock Magnetism, 
spent part of his sabbatical 
leave 0992-93) on a second 
to ur o f duty in Ind ian re-
sea rch institutes as a con-
sultant to the United Natio ns' 
Development Program. 
Banerjee visited the National 
Geophysical Research 
Institute in Hyderabad and 
the National Institu te of 
Oceanography in Goa. He 
a lso gave in vited lectures in 
the Peoples' Re public of 
China on the magnetic proxy 
records of cl imatic changes. 
He completed successfu l 
negotiations for continued 
coll abo rative research effo rts 
between Chinese institutions 
and the Institute for Rock 
Magnetism. Priscilla Grew , 
professor and directo r o f the 
Mi nnesota Geologica l Survey, 
left the Geological Survey in 
August for a position as vice 
chancellor for research at the 
University of ebraska-
Lincoln. David Southwick , 
adjunct professor and assis-
tant director of the Geolog-
ical Survey w ill serve as 
interim director. Peter J. 
Hudleston , professor and 
head of the N. H. Winche ll 
School of Earth Sciences, was 
named the 1993 Joubin James 
Lecturer by the University of 
Toronto . Hudlesto n will 
present fo ur lectu res o n 
Archean tectonics, fo lding, 
shear zones, and structures in 
ice at the St. George and 
Erindale campuses of that 
un iversity. Hudleston is 
stepping down as head of 
Ea rth Sciences to refocus his 
effo rts on teaching and 
research. Associate Professor 
of Geology and Geophysics 
Sbun-ichiro Karato was 
invited to speak at the 
niversity of Bayre uth and 
the University of Potsdam in 
Germany and to discuss joint 
resea rch projects on 
microstructu ral development 
d uring phase transformations. 
Ka rato was also invited to 
speak at the Ocean Research 
Institute at the Uni versity of 
Tokyo. G. B. Morey , pro-
fesso r and associate directo r 
of the Minnesota Geologica l 
Survey, served as treasurer of 
the O rga ni zing Committee 
for the 39th Annual Institute 
o n Lake Superior Geology, 
held in Eveleth, Minn, in 
May. Morey helped mem-
bers of the Mesabi Range 
Geological Society prepare a 
guide for a major field trip to 
the taconite operations of the 
Eveleth mines and the LTV 
Ste ll Mining Company at 
Hoyt Lakes and Dunka River. 
Mark Person jo ined the 
School of Earth Sciences in 
April as an assistant professor 
of hydrogeology and was 
appo inted as the first ho lder 
of the George and O rpha 
Gibson Endowed Faculty 
Chair. Josepb Sbapiro , 
professor and associate 
directo r of the Limnological 
Resea rch Center, de livered a 
series of invited lectures in 
Austra lia during August, 
incl uding the plena1y lecture 
at the Royal Australian 
Chemical Society in Perth , 
Australia. Regents' Professor 
Emeritu s Herbert E. Wright, 
Jr. , received the 1993 Fryxell 
A ward from the Society for 
American Archaeology "in 
recognition of inte rd isciplin-
ary excellence in the study of 
the relationship between the 
Earth's Quater-na1y history 
and human be-havio r. " 
Dav id Yuen , supercomp uter 
fe llow and professor of 
geology and geophysics, was 
invited to a multi-discip linary 
workshop in Hakata, Japan, 
in March 1993. He lectured 
at the Earthquake Research 
Institution , the University of 
Tokyo, and Hiroshima Uni-
versity. Yuen also reports 
that researchers/ collaborators 
from the University of Minne-
sota swept the video contest 
held by the American Geo-
physical nion at its May 
meeting. The first th ree 
pri zes all went to Minnesota 
entries. 
Electrical 
Associate Professor Stephen 
Y. Chou and his resea rch 
gro up ha ve invented and 
demonstrated a new semi-
conducto r transistor that uses 
o nly a single e lectron to do 
switching. This single-
electron transistor has much 
bette r perfo rmance than 
prev io us devices. The group 
has a lso demonstrated the 
fastest single CJystal silicon 
photodetector reported to 
elate . The detector has a 
band width of 110 GHz. 
Professor Emeritus Robert] 
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Collins retired in June after 
30 years in the department. 
During that time, Collins 
served two terms as depart-
ment head. Facu lty members 
of the Signal Processing 
Group, M. Kaveb, 
K. Buckley, K. Parbi, 
A. Tewfik, G. Sobelman, 
and L. Lucke , were the 
principal organizing com-
mittee members for the 1993 
IEEE International Confer-
ence on Acoustics, Speech, 
and Signal Processing, held 
April 27-30, 1993, in Minne-
apolis. More than 2,500 
delegates and exhibitors 
attended the conference. 
Professor E. B. Lee received 
an award from the National 
Science Foundation in June 
1993 for control of distri-
buted and hereditary sys-
tems. Professor Ned Moban 
was selected as the first 
holder of the Oscar A . Schott 
Professorship in Electrical 
Engineering. Assistant Pro-
fessorjay Moon recently 
received two resea rch 
awards: one for development 
of advance read channel from 
Seagate Technology Corp. 
and another fo r ultra-high 
density disk signal processing 
from NSIC/ ARPA. Associate 
Professor Kesbab K. Parbi 
received the Guillemin-Caver 
Award from the IEEE Circuits 
and Systems Society. Parhi 
received the award for the 
best paper published on 
circuits and systems during 
the last two yea rs in IEEE 
Transactions. Parhi 's paper 
was titled "Systematic Syn-
thesis of DSP Data Format 
Conveners Using Life-Time 
Analysis and Forward-
Backward Register Alloca-
tion. " Assistam Professor]. 
G. Zbu received four presti-
gious awards in 1993: the 
National Science Foundation 
Young Investigator Award , 
the McKnight Land Grant 
Professorship, the IBM 
Faculty Development Award , 
and the 3M Non-tenured 
Faculty Development Award. 
Mechanical 
Professor Avram Bar-Co ben 
recently received the Dedi-
cated Service Award from the 
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American Society of Mechan-
ica l Engineers. Assistant 
Professor Saifallab 
Benjaafar received the 
Research Initiation Award 
from the Nationa l Science 
Foundation (NSF) in August 
1993. The award includes a 
$100,000 grant from NSF and 
a $10,000 matching grant 
from the University of 
Minnesota. The award w ill 
suppon Benjaafar's work on 
flexible manufacturing 
systems. Associate Professor 
K evin]. Dooley received a 
$10,00 grant from 3M for his 
resea rch on process know-
ledge gases. Regents' Pro-
fessor Emeritus E. Eckert 
received the Centennial 
Medall ion from the American 
Society of Engineering 
Education on June 22, 1993. 
Ricbardj. Goldstein , re-
gents' professor and depart-
ment head, was elected chair 
of the Executive Committee 
of the International Center 
for !lear and Mass Transfer, 
1993-94. He was also elected 
to the board o f governors of 
the American Society o f 
Mechanical Engineers for a 
three-year term, beginning in 
June 1993. Goldstein re-
cently presented a series of 
lectures on heat transfer and 
flow studies related to cool-
ing of high-temperature gas 
turbines at the Institute of 
Aeronautics and Astronautics, 
National Cheng Kung Uni-
versity, Ta inan, Taiwan. 
Professor Warren E. Ibele 
was recently named an 
Institute of Technology Pro-
fessor. The IT Professorships 
were established to 
"recognize distinguished 
faculty members within the 
Institute who are judged to 
be exceptional through (1) 
their unusual efforts in and 
contributions to teaching, (2) 
a reputation in the scholarly 
field, and (3) a genuine com-
mitment to the I nstitute o f 
Techno logy and its 
activities. Professor 
Benjamin Y. H. Liu was 
named a regents' professor in 
June 1993. The regents' 
professorship serves as the 
highest recognition for 
excellence g iven by the 
University of Minnesota 
through especially disting-
uished accomplishments in 
teaching and scho larship or 
creative work and contri-
butions to the public good. 
Assistant Professor Susan C 
Mantell was named Young 
Mechanical Engineer of the 
Year 1992 by the Minnesota 
Section of the American 
Society of Mechanica l 
Engineers at the February 26, 
1993, Annual Awards Ban-
quet. The award is based on 
excellem credemials in four 
areas: technica l achieve-
ments, community affairs, 
technica l society contri-
butions, and publications. 
Professor Epbraim M. 
Sparrow received the 
Hora ce T. Morse-Minnesota 
Alumni Association Award 
1 99~93 Theawa~,whkh 
ca rries a stipend of $2,500 
per yea r for three yea rs, is for 
outstanding contributions to 
undergraduate education. 
Sparrow was also given the 
1993 Best Instructor Award in 
Mechanica l Engineering by 
the IT Student Board. In 
June, Paul]. Strykowski 
received the Taylor Career 
Development Award for 1993 
from the IT Promotion and 
Tenure Advisory Committee. 
The award ca rries a one-time 
grant of $10,000 to enhance 
professional development in 
teaching and resea rch and is 
mea nt to recognize excep-
tiona l contributions to teach-
ing by a candidate fo r tenure 
during the candidate's proba-
tionary period. Suykowski 
has been promoted to asso-
ciate professor with tenure, 
effective September 16, 1993. 
Kuma r K. Tamma has been 
promoted to full professor 
effective September 16, 1993. 
Glenn Vinnicombe jo ined 
the department as an assis-
tant professor on March 16, 
1993, after receiving his 
Ph . D. degree from Cam-
bridge University in the 
United Kingdom. 
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IT DONOR PROFILE 
Bonestroo, Rosene, Anderlik & Associates 
The Firm: 
Located in St. Paul , Minn., Bonestroo, Rosene, Anderlik & Associates 
is a consulting engineering firm that specializes in a broad range of muni-
cipal engineering projects. Otto Bonestroo (1949 Civil ; 1950 M.S.) 
founded the firm in 1956, and later brought in Robert Rosene 
(1945 Civil) and Joseph Anderlik as partners. The firm 
employs 166 people, generates 100 million in annual 
revenues, and has won several awards from the Con-
sulting Engineers Council of Minnesota, including two 
Grand Awards in Engineering Excellence. 
Recent Gift: 
Each partner contributed 20,000 (even though 
Anderlik is not an TT graduate) to establish 
the Bonestroo, Rosene, Anderlik & 
Associates Undergraduate Scholar-
ship and Faculty Award Endowment. 
Today, the endowment generates 
enough interest income each year 
to fund an undergraduate scholar-
ship for an outstanding civil engi-
neering student and an award to 
an outstanding faculty member. 
Quote: 
"The Institute of Technology does 
an excellent job of preparing people 
for their careers . The students they train 
contribute a great deal to the economy 
in thi state ." 
Otto Bonestroo 
Standing: Otto Bonestroo 
Seated (left to right): Roben 
Rosene and Joseph Anclerlik 
Photo by Rob Levine 
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1927 
Harold T. Pearson (Civil) is 
retired from Paper Ca lmen-
son Co. He li ves in Valencia , 
Calif. 
1932 
Arno R. Schwantes (;tgri-
cultural) reti reel from Min-
nesota & Ontario Paper (now 
Bo ise-Cascade), where he 
worked as an engineer. H e 
lives in Sti llwater, M inn. 
1933 
Leon]. Berman (Aeronau-
tical) retired in 1976 from 
Hughes Aircraft, w here he 
was a member o f the techni-
ca l staff. H e lives in Culver 
City, Calif. 
1934 
Edwin C. Fremo (Electri-
cal) retired from San Diego 
Gas & Electric Co. , where he 
worked as a superv isor. H e 
lives in La 1Vl esa, Ca lif. 
1935 
Lester A. Malkerson (Agri-
cultural) founded Malkerson 
Motors in Shakopee, Minn. , 
w here he still li ves. H e is 
now retired . Neil A. Nelson 
(Electrical) retired from the 
U.S. Air Force , w here he 
worked as a supervisor in 
avionics engineering. H e 
lives in Kettering, Ohio. 
William W. Prichard 
(Chemistry, 1939 Ph.D.) re-
tired from E. l. Dupont, 
w here he \vorked as a scien-
tist. He lives in H ockessin , 
Del. 
1936 
Thomas E. Cooper (Me-
chanical) retired from 
No1thwest Airlines, w here he 
worked as an engineer and a 
supervisor. He lives in 
Edina, Minn . Marvin W. 
Formo (Chemistry) re-
ceived his doctorate degree 
from Cornell University. H e 
w orked at Cargill , Inc. until 
he retired and now serves as 
a consultant. He lives in 
Edina, Minn . Richard C. 
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Poucher (Mechanical) re-
tired as a sa les engineer. He 
l ives in Sa nta Ana , Ca lif. 
1937 
Henry G. Lykken, Jr. (Me-
chanical,· Business) , retired 
as CEO o f Hoa rt Plastics. He 
formerly served as vice presi-
dent o f Apache Corporation 
and worked for 15 yea rs at 
H oneywell . Lykken lives in 
Ponte Vedra Beach, Fla. 
Harold R. Norton (Civil) 
w orked as an engineer for 
the U.S. Government unti l his 
retirement. He lives in Mont-
gomery, Al a. 
1938 
Alfred A. Anderson (Me-
chanical) is retired and liv-
ing in LaValle, Wis. William 
M. Podas (Che mical) re-
tired from Ecolab, Inc., 
where he served as vice 
president. lie lives in St. 
Paul, Minn . 
1939 
James L. Parsons (Me-
chanical) received his 
master 's degree from West 
Virginia University. H e re-
tired from E. l. Dupont, 
where he worked as a man-
ager. H e li ves in Wilming-
ton, D el. 
1940 
Svend A. Bang (Civ il) re-
tired from 3M, w here he 
w orked as a manager. lie 
l ives in St. Paul , Minn. Carl 
G. Beck (Electrical) retired 
from Haytheon Co. as a soft-
w are engineer. lie lives in 
Grand Marais, Minn. 
1941 
Robert W. Lundy (Aero-
nautical) retired from Flight 
Simulation as an engineer. 
H e now w orks as a consult-
ant and li ves in Los Altos, Ca-
lif. John H. Schneider 
(Aeronautical) is the chief 
executive o ffi cer for JSA Inc. 
lie li ves in Mequon, Wis. 
Kenneth K. Susie (Chemi-
cal) retired from National 
Hivet & Mfg. Co., where he 
served as vice-president. He 
l ives in Waupun , Wis. 
Gerald H. Syrovy (Me-
chanical) retired in 1979 
from Hughes Aircraft Co., 
where he worked as an engi-
neer. lle li ves in Santa 
Monica , Ca lif. Leonard C. 
Wilson (Agricultural) w as 
the owner o f Wilson l m ple-
ment Co. until his retirement. 
H e li ves in Hice Lake, Wis. 
1942 
Floyd H. Sandstrom (Civil) 
retired from Boise-Cascade 
Corp ., w here he worked as a 
regional sa les manager. He 
lives in Ann Arbor, M ich. A. 
T. Sutor (Chemical) re-
ceived his master's degree 
from the Case Institute o f 
Techno logy. He retired from 
Hockwell Inti., w here he 
\vorked as an engineer. He 
lives in Woodland Hi lls, Cali f . 
Bernard T. Svihel (Electri-
cal) received his master's de-
gree from the Massachusetts 
Institute o f Techno logy. He 
is a pro fessor at D rexel Uni-
versity and l ives in Phi ladel-
phia , Pa. 
1943 
Robert Abrohams (Chemi-
cal) has been an insurance 
agent since 1954 and now 
serves as an independent 
contractor. He lives in St. 
Louis Park , Minn. Stanley 
Anonsen (Chemica./) 
worked as a chemist on the 
A-bomb project w hi le at 
Mallinckroclt Chemica l, Inc. 
He served as president and 
COO befo re leaving to be-
come a directo r at another 
chemica l company. ITe is 
now reti red and l ives in 
Sarasota , Fla. Robert Berg 
(Chemical) is founder and 
president o f several panicle 
clara companies. He holds 
about 20 patents and li ves in 
Elmhurst, I ll . Lee Berlin 
(Chemical) w orked for 3M 
for 37 years in marketing, 
technica l services, and as vice 
president o f foreign ventures. 
H e is currentl y founder and 
chair o f Lectec Corp. and 
l ives in Minnetonka, Minn. 
H. James Boyd (Electrical) 
retired from United Tele-
phone, w here he w orked as 
a manager. H e lives in Alex-
andria, Minn. Bernard I. 
Bratter (Chemical) man-
aged a DDT production p lant 
fo r 34 yea rs. In the last 10 
years, he has been a consult-
ant in chemical manufactur-
ing and hazardous w aste. H e 
li ves in Encino, Calif. Harry 
E. Connors (Chemical) be-
gan his ca reer w ith B. F. 
Goodrich and then went to 
Diamond-Shamrock Plastics, 
where he served as vice 
president, general manager, 
and president. He l ives in 
Aurora, Ohio. George W. 
Fernald (Electrical) 
w orked as chief of electrica l 
design. He is now retired 
and lives in College Place, 
W ash . C. Dudley Fitz (Me-
chanical, 1946 M.S., 1954, 
Ph.D.) retired from the Fitz 
Co. , w here he served as vice 
president. H e now lives in 
Mound, Minn. Donald A. 
Franke (Electrical) w orked 
as a manager at General Elec-
tric Co. until his retirement. 
H e lives in Schenectady, 1 .Y. 
Milton Gorham (Chemical) 
retired from petro leum re-
search at UNOCAL. H e facil i-
tated the transition from 
leaded to un leaded fuel with-
out losing quali ty or perfo r-
mance. H e lives in Placentia, 
Calif. Louis F. Jacobs 
(Chemical) retired from 3M 
in 1980 after serving in 
manufacturing, engineering, 
and international divisions. 
H e served as a plant manager 
for 3M in Venezuela for five 
years and now li ves in New 
Brighton, Minn . 
1944 
Newman M. Bortnick 
(Chemistry, Ph.D.) retired 
and now serves as a consult-
ant. H e l ives in Oreland. Pa. 
Lynn N. Hokenson (Me-
ci:Janical) \YOrks as a rea ltor 
in commerciaL investment. 
and industrial real estate. H e 
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lives in Springfie ld, Ohio. 
1945 
Robert D. Turnacliff (Me-
chanica~ 1947 M.S., 1957 
Ph.D.) works fo r The Aero-
space Corp . as an engineer. 
He lives in Palos Verdes Es-
tates, Ca lif. 
1946 
Eugene J. Lenk (Aeronau-
tical) was an engineer until 
his retirement. He lives in 
Shevlin, Minn. 
1947 
Raphael F. Aronson (PhJIS· 
ics) received his doctorate 
degree from Harva rd Univer-
sity. He is a professor emeri-
tus and lives in West Orange, 
N.J. Liang-run Gao (Agri-
cultural, M.S. ) is a professor 
and advisor to presidents at 
the Jiangsu University of 
Technology in China. He 
lives in Zhenjiang, Jiangsu, 
China. 
1948 
Everett L. Burkholder 
(Chemica[) served as a se-
nior e ngineer until his retire-
ment. He lives in St. Paul, 
Minn. EdwardS. Fisher 
(Metallurgica[) received his 
master's degree from the Illi-
nois Institu te of Technology. 
He retired from Argonne !a-
tiona! Laboratories and now 
works as a consultant. He 
lives in Minnetonka, Minn. 
Audun R. Fredriksen 
(Chemica~· Industrial 
Management, 1950, M.B.A) 
retired from 3M in 1981 after 
serving as group vice presi-
dent for health care, vice 
president for European op-
erations, vice president for 
orthern and Eastern Europe, 
and managing d irector of 3M 
Germany. He lives in Belve-
dere, Ca lif. Laurence M. 
Thorsheim (Electrical) re-
ceived his master's degree 
from Denver University. He 
owned a business unt il he re-
tired . He lives in Golden, 
Colo. Stewart V. Wright 
(Civil) works as an engineer 
at 3M. He lives in West St. 
Paul, Minn . 
1949 
William G. Chapin (Elec-
30 
trica[) received his maste r's 
degree from Old Do minion 
University. He wo rks as an 
engineer for the National 
Aeronautics and Space Ad-
ministratio n ( ASA) and lives 
in Hampto n, Va. Lee F. 
Hermsmeier (Ag1icul-
tura[) received his master's 
degree from Iowa State Uni-
versity. He retired after 
working as an engineer and 
now lives in Brawley, Ca lif. 
Rudolph W. Nelson (Elec-
trica[) retired from 
Rockwell-Colli ns, where he 
worked as an engineer. He 
lives in Marion, Iowa. 
Norman W. Nielsen (Met· 
allurgica[) is re tired from 
the Aluminum Company o f 
Ame rica (ALCOA), where he 
erved as general manager of 
meta ll urgy and q uality assur-
ance. He was also a two-
time recipient of the Chair-
man's Awa rd for Technica l 
Merit. He lives in Santa Bar-
ba ra, Ca lif. Warren G. 
Selvig (Aeronautica[) re-
tired from McDo nnell Dou-
glas, where he was an engi-
neer. He lives in Cameron, 
Mo. John M. Sheeks (Civi[) 
has worked for the U.S. Army 
Corps of Engineers, Interna-
tional Milling (now Interna-
tional Mu ltifoods), and 
Krause Milling before becom-
ing a minister. He has three 
children and five grandchil-
dren and lives in Grand Junc-
tion , Colo. WilberT. Smith · 
(Electrical) retired as presi-
dent of Smith-Owatonna 
Electric Inc. and now lives in 
Green Va lley, Ariz. Douglas 
G. Wolfangle (Electrical) 
retired as a vice president. 
He lives in Roseville. Minn. 
1950 
James W. Bingham (Geo-
pbysics) retired fro m the 
U.S. Geologica l Survey, 
where he worked as a scien-
tist. He lives in South 
Glastonbwy, Conn. Gerald 
G. Dongoske (Mechanical) 
retired from TransAmerica 
Corp ., where he worked as 
an engineer. He lives in Los 
Angeles, Ca lif. Clarence H. 
Landgren (Chemica~ 
P h.D.) is retired fro m Exxon 
Resea rch & Engineering Co., 
where he worked as a lo ng-
I 
Amy Muller (1984 Chemistry, Ph.D.) , distinguished member of technical staff 
AT&T BeU Laboratories. ' 
From the Lab to the Airwaves 
Amy .1\Juller received a lot of encouragement to become a 
scientist-from her dad, from a very inspiring high school 
chemistry teacher, and from IT chemistJy Professor Peter Carr, 
her doctoral research adviser. Carr once asked Muller if he 
should go out and find a woman scientist to be a role model for 
her. To the contra1y. Muller thought Carr, himself. fit the bill 
just fine. 
"In . cience, women don't necessarily need other \VOmen as 
role models; they need good scientists, " says Jvluller. \\.ho no~v 
serves in both capacities-as a role model and as a good scien-
ust. 
A native of Pennsylvania. Muller graduated magna cum 
laude in chemistry from Danmouth College in 1978 and then 
w·o rked for PPG Industries before launching into the doctor:ll 
program at IT. After completing her Ph.D. in analytica l chernis-
uy in 1984. she joined AT&T Bell Laboratories in Murray Hill, 
:'\few Jersey. vvhere she now bears the title "Distinguished Mem-
ber of Technical Staff." One might add to that ''teacher ,. "men-
tor," and somet imes "TV star." ' 
In her lab, Muller develops new materials for microelectron-
ics :mel telecommunication applications. Although she special-
IZes 111 f1ber optics and develops polymer coatings for optical 
ITEMS FALL 1993 
fibers, she is also known to take on more unusual research 
projects now and again. One such project included a study of 
air-born poJlutants in Kuwait during the Gulf War and their 
effect on electronic materials and components. 
For Muller, the world of research is a joy, and she spends 
much of her free time in the Jab. "My favorite toys are here," 
she says. Her work, or perhaps play, doesn't stop at the labo-
ratory door, however. Through her own efforts and company-
sponsored projects, MuJler constantly strives to promote a 
greater understanding of science and technology. "It's nice to 
work for a big company for that reason ," she says. 
In science, women don 't 
necessarily need other women as 
role models; they need good 
scientists. 
Muller has organized the orth Jersey Regional Science Fair 
for the past six years and speaks regularly at high schools, 
community organizations, and adult education classes on chem-
istry, research. and other technology-related topics. She also 
serves as technical advisor to the AT&T Teachers and Technol-
ogy Institute and as an organizer of the AT&T Bell Labs New 
Jersey High School Science Teacher Workshop. 
''I've also always have a teacher or two working in my Jab 
so they can Jearn about industrial research and emerging tech-
nology,'' she says. "We hope they will return home with some 
new ideas for math and science curricula for their students and 
communities." 
Muller also serves as an industrial mentor for the Semicon-
ductor Research Corporation (SRC) , which is a consortium of 
semiconductor manufacturers who fund university research with 
the goal of producing useful inventions for industry. Through 
SRC, academicians nationwide obtain industrial input on their 
research. "My role, " she explains, "is to help researchers stay 
on track to meet the needs of the real world and indust:Jy .. , 
Muller's projects aren't always so serious. In an April 1993 
episode of "Live From Bell Labs," which aired on PBS, she 
proved she's willing to do whatever it takes to arouse young 
people's interest in science. She appeared with the comedy 
team of Penn & Teller, who, up to their usual tricks, set out to 
show what scientists "really" do in their laboratories when no 
one's around. 
Penn & TeJler put four eggs on top of four cardboard tubes. 
They set these on top of a tray, then put the tray on top of four 
glasses of water. They yanked the tray away, and the eggs 
landed miraculously in the four glasses of water. MuJler may 
ha\'e nipped her comedy career in the bud, however, by 
quickly explaining the trick through principals of chemisuy and 
physics. After Muller's explanation, the trick didn't seem quite 
so magical, and Penn & Tell er vowed to avoid her assistance in 
the future. n 
By Terri Peterson Smilb 
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range corpo rate planner. He 
lives in Swanville, Minn. 
Jesse H. Pomroy (Agricul-
tural) is a professor emeritus 
at the University of Minne-
sota. He lives in St. Paul , 
Minn. 
1951 
Richard W. Anderson (Me-
chanical) retired from 
Weeres Industries Inc., where 
he served as chief executive 
officer. He lives in St. Cloud, 
Minn. Wilfred A. Wahl 
(Civil) worked as an e ngi-
neer before retiring. He lives 
in Minneapolis, Minn . 
1952 
Richard Lindaman (Phys-
ics) retired from the Univac 
Division of Spe ny Rand, 
where he worked as a scien-
tist. He lives in Minneapolis, 
Minn. Richard K. Nelson 
(Mechanica~ 1953 M.S.) re-
ceived a master's degree 
from the Ca lifornia Institute 
of Technology. He is a vice-
pres ident at Cray Resea rch 
and li ves in Bloomington, 
Minn . Harley M. Sutton 
(Mecbanical) is a vice presi-
dent at Environ Laborato ries . 
He li ves in Lakev ille, Minn. 
1953 
Roland E. Anderson (Elec-
trical) retired from Unisys, 
where he was a manager. 
He lives in Merrifield , Minn. 
John E. Moy (Chemical, 
1955 M.S.) retired from the 
U.S. Bureau of Mines, where 
he worked as an engineer. 
He li ves in St. Paul , Minn . 
Roger B. Swanson (Electri-
cal) is a self-employed man-
ager li ving in Dunne ll , Minn. 
Thomas E. Vavra III (Civil) 
is preside nt of Vavra Archi-
tects-Engineers, Inc. He was 
recently elected pres ide nt of 
the Elm Grove, Wis., board 
of trustees after having 
served both on the board of 
trustees and the boa rd of ap-
pea ls in that city fo r 16 yea rs. 
He lives in Elm Grove, Wis. 
1954 
John L. Brandt (Geologi-
cal) is retired from the State 
of Minnesota's Department of 
Natural Resources, where he 
wo rked as an engineer. He 
lives in Hi bbing, Minn. Os-
car M. Hagen (Mechani-
cal) received his master's de-
gree from the University of 
Wisconsin . He is retired 
from Ame rican Standard , 
whe re he worked as an engi-
neer. He now lives in 
LaCrosse, Wis. Norbert S. 
Mason (Chemica~ 1955 
M.S.) received his doctorate 
from Case Western Reserve 
University and wo rks as a 
professor at Washington Uni-
ve rsity. He lives in Clayton, 
Mo. Paul H. Richardson 
(Mechanical) is a self-em-
ployed engineer li ving in 
Bloomington, Minn . 
1955 
Alan S. Goodyear (Civi~ 
M.S. ) retired from UNESCO, 
where he worked as a super-
visor. He lives in New 
Zea land. Robert Hanson 
(Civil) is a self-employed en-
gineer at Cardinal Engineer-
ing. He lives in St. Paul , 
Minn. David G. Schulz 
(Electrical) is a retired engi-
neer living in Minneapolis, 
Minn . 
1956 
David E. Fogelson (Geo-
physics, M.S.) is a retired 
scientist living in Mendota 
Heights, Minn. Joseph L. 
Ward (Mining) has his pro-
fessional license and is presi-
dent of his own firm . He 
lives in Houston , Texas. 
1957 
Rodger D. Thuras (Electri-
ca~ 1960 M.S.) works as a 
consultant to Seagate Tech-
no logy. He lives in Edina, 
Minn. 
1958 
Rolf F. Amundson (Civil) 
is an engineer living in Fed-
eral Way, Wash . Richard C. 
Groen (Metallurgical) is a 
supervisor at Elkem Metals 
Co. He lives in Mars, Pa . 
Allan L. Nelson (Electrical) 
rece ived his master's degree 
from the University of Penn-
sylva nia. He is an e ngineer 
at Martin Marieua Corp . and 
lives in Cherty Hill, .]. 
Elvis D. Simon (Mechani-
3 I 
cal) retired from 1artin 
Marietta Corp ., where he 
worked as a manage r. He 
Ji ves in De nver, Colo . 
1959 
Redfield W. Allen (Me-
chanica~ P h.D.) is a profes-
sor emeritus living in Silver 
Spring, Mel . Lawrence H. 
Breimhurst (Civi~ 1963 
M.S.) is a vice president at 
Professional Seiv ices Group, 
Inc. He lives in St. Paul , 
Minn. Larry C. Oyen (Me· 
chanica[) is a manager at 
Sargent & Rundy. He lives in 
Napciv ille , Ill. Horace E. 
Staph (Mechanica~ Ph.D.) 
is retired from the Southwest 
Resea rch Institute . He lives 
in San Anto nio. Texas . 
1960 
Robert I. Iverson (Electri· 
cal) is retired from Speny 
Corp ., \vhere he worked as a 
manager. He lives in Nelson, 
Wis. Allen M. Olson (Elec· 
trical) is an engineer with 
Westinghouse Electric Corp. 
He lives in Pasadena , Ca li f. 
1961 
Edwin A. Brown (Mechani· 
ca~ 1964 M.S.) reti red from 
She ll Oil Co., where he 
worked as an engineer. He 
lives in Spring. Texas . Rich-
ard L. Hoppenrath (Civ il) 
is a resident engineer with 
the Minnesota Department of 
Transportation. He lives in 
Bloomington , Minn . James 
B. Mehl (Phy sics, 1964 
M.S., 1966 Ph.D.) is a de-
partment chair and professor. 
He lives in Newark, Del. 
G. Mishra (P hysics, M.S.) 
retired as president of the 
Government of U.P. India. 
He lives in Faizabad , India. 
E. James Torok (Physics, 
M.S.) is president and 
founder of Key Innovations 
Corp . He lives in Minneapo-
lis, Minn. Gordon 0 . Voss 
(Mechanica~ 19 70 Ph.D.) 
is the chief executive officer 
of the Metropolitan Waste 
Control Commission. He 
lives in Blaine, 1inn. 
1962 
D. M. Madden (Mechani· 
cal) is a director at Honey-
32 
we ll Inc. He lives in New 
Brighto n, Minn. 
1963 
Robert B. Elo (Metallurgi· 
ca~ 1966 M.S., 1970 Ph.D.) 
is a manager at Inte l Corp . 
He lives in San j ose, Ca lif. 
Bernard D. Paul (Electri-
cal) is president of TOM Inc. 
and resides in San Diego, Ca-
lif. 
1964 
Daniel T. Hanson (Chemi-
cal, 1968 Ph.D. ) is a profes-
sor at Texas A&JVI University. 
He lives in Co llege Station, 
Texas . P. K. Kuo (Physics, 
Ph.D.) is a professor at 
Wayne State University. He 
lives in Detro it, lich. 
1965 
Steven A. Bendson (Elec· 
trica~ 1967 M.S., 1972 
Ph.D. ) is a manager at 31\1. 
He lives in Minnea po lis, 
Minn. Kenneth M. Krall 
(Mechanical, M.S., 1969 
Ph.D. ) is vice-president of 
Lora! Vought Systems . He 
lives in Arlingto n, Texas. 
Gilbert B. Overson (Chemi-
cal) is a fo under of TMC In-
dustries Inc. He lives in 
Ed ina, Minn. 
1966 
Willis R. Almendinger (Ag-
ricultut·al) is the owner of 
PQT Co. He lives in Minne-
apo lis, Minn . Ralph E. Barr, 
Jr. (Electrical), is a supervi-
sor for the Commercial Flight 
Systems Group of Ho ne)'\vell 
Inc. He lives in Phoenix, 
Ariz. 
1967 
Larry J. Blum (Chemical) 
wo rks as a director at Rasco 
Mfg. Co. He lives in Madi-
son, S. D. Thomas ] . Eggum 
(Civil) received his maste r's 
degree from the University of 
Pittsburgh. He works as a eli-
rector for the City of St. Paul , 
Minn. , where he also lives. 
Curtis W. Frank (Chemi· 
cal) received his doctorate 
degree from the University of 
Illino is. He is a professor at 
Stanfo rd niversity and lives 
in Cupe rtino, Ca lif. John A. 
Palyvos (Chemical, M.S. ) 
Gene Waldorf (1964 Electrical), engineering specialist at 3M and 
fonner Minnesota legislator. 
Engineering a Career in Politics 
Engineering and politi~s make strange l;edfellow~. In the 
engineer's world of scientifiC truths, E=MC . In politics, E 
equa ls, well , vvhare,·er the majority wants. Gene Waldorf 096'+ 
Electrical) has nonetheless balanced and blended these seem-
ingly disparate interests . For the last sixteen years, he has 
\YOrkecl both at 3.\1 as an engineering speCialist and m the 
Minnesota Legislature. first as a DFL representative and then as 
a senator for his Saint Paul district. 
Waldorf spent three years in telecom munications in the 
Army which confirmed his interest in an engineering career. 
lie initially attended Drexel Institute in Philadelphia and then 
transferred ro the Intitute of Technology. Cpon graduatiOn, he 
worked for Bell Telephone for a shon rime before joining 3.\1. 
1 lis "Other career" st~utecl simply. He got in\'oll·ed in a 
neighborhood projec~ redesign ing a park. Waldorf found he 
had a natural knack fo r consensus-bu dclmg, gettmg the JOb 
done, and finding the answers. He decided to throw his hat 
into the ring in 19'6 and run fo r the Minnesota I louse of Repre-
sentati,·es. In 1980, he became a senator. . 
\X'aldorf left the Legislature th is past January after 16 years m 
politics. "That's about si..."teen yea rs longer_than T expected to 
be there.'' he says. He decided not to run tor re-election last 
fall, opting instead to pursue his "real job" at 3M fu ll time. "It 
\\as the right time to lea,·e office,·· he says. "There \\·as a lot of 
tension trying ro do two jobs. Ra ther than short chang_~ enher 
re~ponsibility. 1 prefer to gi,'e my full attention to one. . . 
Among his many legislative achie,·ements. Wa ldorf IS Widely 
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recognized for his 10 years' work as chair of the Higher Educa-
tion Finance Committee. There, he improved the state's stu-
dent aid and srudent loan programs. In addition, the committee 
developed a new "depoliticized" selection process for Univer-
sity of Minnesota regents, one which he says attracts more folks 
to compete for the job. 
Waldorf says his technical background proved to be as help-
ful in the political arena as in the business world. "In the legis-
lature there 's an attitude that ' we support good ideas,' " he says. 
"They often fund one good idea and then move on to the next. 
Engineers are more result-oriented. They measure and evaluate 
the end result. ft 's pan of our training to ask if the results 
justify the means. Also, in government finance work, it's help-
ful not to be afraid to analyze the figures. That came naturally 
with my engineering training. " 
Was it tough to leave the halls of government in favor of 
corporate corridors? "I haven't suffered tremendously," says 
Waldorf with a laugh. 
Although he's down to only one job, Waldorf's extra-curricu-
lar plate is still extremely full. He again combines technical and 
political expe1tise as he campaigns for "Citizens for PRT" (per-
sonal rapid transit). PRT-the brainchild of former IT mechani-
cal engineering Professor Ed Anderson (who was one of 
Waldorf's professors)--utilizes small vehicles in automated 
transit. According to Waldorf, it eliminates many of the prob-
lems of mass transit because construction and operating costs 
are lower. Most imponantly, these small vehicles take individu-
als to their destinations with no stops and on demand, thus 
accommodating the user's schedule rather than the user adapt-
ing to the transportation schedule. 
Waldorf adds a heavy dose of family life to his mix of busi-
ness and civic activities. He and his wife, Bernie, have six 
children, ranging in age from 14 to 33, and five grandchildren. 
He's also an avid sailor. 
All in all , Waldorf considers himself a pretty lucky fellmv. 
"Who can say they've had two significant jobs that they've 
enjoyed so much in one lifetime?'' n 
By Terri Peterson Smith 
received his doctorate degree 
from the National Technical 
University in Athens, Greece. 
He is now a lecturer at the 
ational Technica l University 
and lives in Athens. Lowell 
H. Rosen (Physics, 1969 
M.S. ) is a scientist. He lives 
in Arlington, Va. 
1968 
Michael R. Cameron 
(Chemica[) received his 
doctorate from the University 
of Toledo, where he is a pro-
fessor. H e lives in Toledo, 
Ohio. Frank]. Germann 
(Civi[) works for the Federal 
Aviation Administration as an 
engineer. He lives in St. 
Paul , Minn . James K. 
Knudsen (Chemistry; 
Physics, M.S. 1975) is a sci-
entist w ith 3M. He lives in 
Woodbu1y, Minn . John W. 
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Koenst (Cbemica[) received 
his master's degree from 
Carnegie-Mellon. He is a 
manager at Air Products and 
lives in Chesterfield , Mo. 
1969 
Ramesh K. Agarwal (Aero-
space, M.S.) is a program di-
rector and a McDonnell Dou-
glas Fellow at McDonnell 
Douglas. He lives in Ches-
terfield, Mo. Sharadchandra 
N. Bhatt (Industria~ M.S.) 
owns MEM Engineering. H e 
li ves in Excelsio r, Minn . 
Darrell F. Coleman (Me-
chanical) is a director for 
Dieterich Standard . He lives 
in Longmont, Colo . Roger 
W. Kwong (Chemistry) is a 
physician wi th Gunderson 
Clinic. He li ves in LaCrosse, 
Wis. 
1970 
Donald A. Andrease n (Me-
cbanical, 1972 M.S. ) re-
ceived a master's degree 
from New York University. 
He works as a manager at 
M&M/ Mars and lives in Chat-
tanooga, Tenn. Leonard H. 
Leuer (Mechanical) is an 
engineer at Medtronic. He 
lives in Loretto, Minn. Tycho 
T. Von Rosenvinge (Phys-
ics, Ph.D.) is a scientist at 
the Goddard Space Flight 
Center ( ASA). H e lives in 
Bowie, Md . 
1971 
Bimleshwar P. Gupta (Me-
cbanica~ M.S.) is a manager 
at the ational Renewable 
Energy Laborato1y. He lives 
in Golden, Colo . Peter R. 
Raatikka (Civil) is a vice-
p res ident at H akanson 
Anderson Assoc. He li ves in 
Maple Grove, Minn . Rolf N. 
Skogerboe (Physics) is a 
physician at the Columbia 
Park Medical Group. H e 
lives in Minneapolis, Minn . 
1972 
Alvaro F. Canizares 
(Chemical) received his 
master's degree from Prince-
ton University. He is a man-
ager at FMC Corp . and lives 
in Vorhees, N.J. James E. 
Cohen (Cbemical) is a pro-
grammer at the University o f 
Minnesota. He lives in St. 
Paul , Minn . Earl 0. 
Knutson (Mechanical, 
Pb.D. ) is a scientist w ith the 
U.S. Department of Energy. 
He lives in Morristown, N.J. 
Richard]. Loerch (Me-
chanica~ 1977 M.S.) is an 
engineer at Giddings & 
Lewis. He lives in Green-
field, Wis. Dean R. 
Pedersen (Mecbanica~ 
Pb.D. ) is a manager at 
Argonne National Laborato-
ries and lives in Naperville, 
Ill. 
1973 
Wayne P. Anderson (Agri-
cultural) is a supervisor 
w ith the Minnesota Po llution 
Contro l Agency. He lives in 
St. Paul , Minn . Ruby T. 
Fomunyam (Cbet"'is try, 
M.S.) received her doctorate 
from the University of Ife in 
igeria. She works for the 
Ca meroon Government as a 
scientist and li ves in N. W . 
Province, Cameroon. Brian 
E. Golberg (Civil) is a direc-
tor with Target Stores and 
lives in Minneapo lis, Minn. 
Kenneth G. Haider (Civil) 
is a director w ith the City of 
Maplewood, Minn., and lives 
in St. Paul , Minn. Jay R. 
Knutson (Physics, 1975 
M.S., 1978 Ph.D.) is a scien-
tist for the Tational l nstitutes 
of Hea lth . He lives in Ken-
sington, Mel . Kenneth M. 
Manke (Electrical) owns 
Quality Technology Ltda. and 
MTS Sistemes de Brasil Ltda. 
He lives in Sao Paulo, Brazil. 
Pe ter J. Molinaro (Civil) is 
president of Pioneer Engi-
neering. He li ves in 
Northfield , Minn . William 
C. Rothman (Physical 
Chemistry, Ph.D. ) is a self-
employed consultant li ving in 
Sca rsdale, N .Y. 
1974 
David E. Hoberg (Me-
chanical) serves as presi-
dent o f DBM Industries. He 
lives in Golden Valley, Minn. 
James W. Luke (Mecbani-
cal) received his master's de-
gree from the University of 
St. Thomas. He works as a 
technician fo r the U.S. Gov-
ernment and lives in Bloom-
ington, Minn. Dennis R. 
Mathison (Agricultural) 
works as an engineer fo r 
Loram Maintenance of Way, 
I nc. He lives in Hamel, 
Minn. 
1975 
Mark C. Hinrichs (Electri-
cal) received his master's de-
gree in electrica l engineering 
from the Georgia fnstitute of 
Techno logy in 1991 and is 
pursuing advanced graduate 
studies at the University of 
ew Mexico. H e is em-
ployed by the University of 
Cal ifornia at the Los Alamos 
National Laboratory in Los 
Alamos, N.M. William]. 
Hoban (Computer Science ) 
is a self-employed consultant. 
He lives in Plymouth , Minn. 
Nancy C. Thurlow (Com-
puter Science) is a manager 
3 3 
Rebecca Schatz (1986 Computer Science, M.S.), fou nder and president of The 
Works. 
It's In "The Works" 
Rebecca Schatz journeyed to Japan \Yith the mission of 
broadening her professional horizons. She returned with the 
mission of broadening our society's technical horizons. 
No small job. Yet Schatz. with the help of a myriad of tech-
nical \·olunteers and dozens of scientific professional organiza-
tions. is doing just that. In 1990, she organized The Works. a 
nonprofit organization dedicated to increasing public under-
standing of technology. Based in Minneapolis, The Works' 
"hands-on. minds-on" exhibitions and acti\'ities for people of all 
ages will make their way into shopping malls, state fairs, and 
museums across the country starting next year. 
The organization's first exhibition, The Interactive Image, 
will let pa11icipants explore the dynamic world of imaging and 
optical technology-from camcorders and fax machines to 
medical imaging :md vi11ual reality. Want to learn about digital 
imaging? This exhibit lets you digitize and '\varp your own 
face. For those with a more musical bent, the Interactive Image 
offers an opportunity to play a harp with "strings" made of 
lasers and optical sensors. "We \Yant to captivate, demystify 
and inspire,·· says Schatz. 
Schatz· IT studies first sparked the idea for The Works. Be-
34 
fore attending the University of Minnesota, Schatz received a 
bachelor's degree from the University of Texas at Austin in 
mathematics and managed the network engineering department 
at ;--JCR Comten (now part of AT&T) in Sr. Paul for six years. 
She recei\'ed a master's degree from IT in 1986 with a major in 
computer and information sciences and a minor in East Asian 
Studies. 
Schatz was the first University of Minnesota student to be-
come a Luce Scholar. Granted by the Henry Luce Foundation. 
I came back from japan 
very interested in 
public education and 
reaching the whole work force 
on the subject of technology. 
the fellowship enabled her to spend a year in Tsukuba Science 
City, a city located about two hours from Tokyo that was cre-
~ned specifically for science and technology development. 
"T was interested in Japan because it's the preeminent East 
Asian society in technology development," says Schatz. 
As she explored the societal background of Japanese techno-
logical development, Schatz became increasingly alarmed about 
America's ability to compete in the international marketplace of 
technological products. 
"I wasn't focused on that issue beforehand,'' she says. ''I had 
planned to go back to NCR and build widgets. Instead, I came 
back from Japan ve1y interested in public education and reach-
ing the whole \YOrk force on the subject of technology." 
With that idea in mind, she set out to find the best way to 
implement her ideas. She toured science centers across the 
count1y and took special inspiration from the hands-on ap-
proach at the Exploratorium in San Francisco and the Ontario 
Science Center. She admired the effectiveness of learning by 
doing, tinketing. and discovering. 
Rather than tl)·ing to create a whole new institution for 
technology education, Schatz decided to take the "touring ex-
hibit approach" to reach broad audiences through existing 
institutions. such as science museums or shopping malls. The 
Interacti\'e Image will reach more than one million people on a 
three-year tour starting in 1996. The Works has also created a 
high-profile technology exhibition that will occupy a 5,000 
square-foot building at the 1994 Minnesota State Fair. 
Schatz is currently looking fo r scientists to contribute to the 
development of these exhibits. 'This is an incredible way for 
volunteers to use their technical skills on fun projects." she 
says. 
(For infon1latioll on volunteering at The W'orks, call Schatz 
at 612/377-3828) n 
By Ten'i Peterson Smith 
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with nisys Corp . She lives 
in Wayne, Pa. 
1976 
Andronk L. Castillo 
(Math) is a manager at 
Munich American Reassur-
ance Co. He lives in 
Dunwoody, Ga. Stuart W. 
Fall (Electrical) is a man-
ager with Honeywell Inc. He 
lives in Scottsdale, Ariz. Ri-
chard A. Groshong (Elec-
trical) is an engineer with 
Rockwell International. He 
lives in Cedar Rapids, Iowa. 
Mahesh K. Jeerage (Elec-
trical, Ph.D.) is a supervisor 
at Ho neywell Inc. He li ves 
in New Brighto n, Minn. 
Dale F. Johnson (Physics) 
is a director for Norstan , Inc. 
He lives in St. Paul, Minn. 
Mark}. Schreiner (Civil) is 
a manager with Lockheed Ft. 
Worth Co. He lives in Fort 
Wonh, Texas. Jim Vashro 
(Electrical) is a manufactur-
ing manager for Hewlett 
Packard . He received his 
master's degree in the man-
agement of technology from 
the National Techno logica l 
University in Fort Coll ins, 
Colo rado. He lives in Gar-
den Valley, Incl . William}. 
Weckman (Agricultural) is 
an engineer for Ca1ver 
County, Minn. He lives in 
Shakopee, Minn . Terry D. 
Welander (Civil) received 
his master's degree from the 
University of Nevada. He 
now owns Industria l Applica-
tions and resides in San 
Ramon, Calif. 
1977 
Paul K. Axelson (Civil) is 
an engineer with Alliant 
Techsystems, Inc. He lives in 
Champlin, Minn . Mark A. 
Johnson (Civil) is an engi-
neer at Dahl & Associates 
Inc. He lives in Minneapolis, 
Minn. David E. Langseth 
(Civil) is a vice president of 
Arthur D. Little , Inc. He lives 
in Lexington, Mass. Richard 
J. McCluskey (Chemical, 
Ph.D.) is a professor at 
Clarkson University. He lives 
in Potsdam, N.Y. Thomas 
M. Steele (Chemical) works 
as a manager at New Zealand 
Industrial Gases. He lives in 
Papakura, New Zealand. 
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David M. Strand (Chemis-
try; Chemical) received his 
maste r's degree from the 
Ca lifo rnia Institute of Tech-
nology. He lives in Sher-
born, Mass ., where he works 
as a vice president for 
Mi ll ipore Corp. 
1978 
Michael R. Fix (Civil) is an 
engineer at the Twin Cities 
Army Ammunition Plant. He 
lives in Circle Pines, Minn. 
John T. Gilbert (Mechani-
cal) works as an e ngineer 
with John Deere & Co. He 
lives in Cedar Falls, Iowa. 
John A. Nauman (Math; 
Computer Science, 1978 
B.S.) is president of Financial 
Info rmation Management, 
Inc. He lives in Eden Prairie , 
Minn. John L. Neslund 
(Electrical) is an engineer 
with Unisys Corp. He lives 
in Atl anta , Ga. Richard}. 
Remiarz (Mechanical) is a 
manager with TSI Inc. He 
lives in Vadnais Heights, 
Minn. Pui Tsui (Chemistry, 
M.S. ) is a scientist with the 
government o f Hong Ko ng. 
He li ves in Ho ng Ko ng. 
Stephen M. Vajs (Statistics, 
M.S. ) is a manager for the 
.S. Department of Treaswy. 
He lives in Alexandria, Va. 
1979 
Martin A. Chelstrom 
(Chemistry) owns Chel-
strom Assoc. and lives in 
Minnea po lis, Minn. John R. 
Fergus (Civil) is self-em-
p loyed and li ves in Lo ne 
Rock, Wis. John R. 
Gilkeson (Mechanical) is 
an e nvironmental policy ana-
lyst fo r the State of Minne-
sota . He lives in St. Paul , 
Minn. Peter A. Kotlarek 
(Mechanical) is an engineer 
for The Trane Co. He lives 
in O nalaska, Wis. Daniel E. 
Messinger (Computer Sci-
e1lce) works as an engineer 
with Fisher-Rosemo unt Sys-
tems. He li ves in Minneapo-
lis , Minn. 
1980 
Steven J. Finnes (Electri-
cal) is an engineer at IBM 
Corp. He li ves in Pine Is-
land , Minn. Dale L. Finnila 
(Aerospace) is a pilo t in the 
U.S. Air Force. He resides in 
Ma rble head , Mass. 
1981 
Scott L. Barnett (Chemical) 
is a supervisor at 3M. He 
lives in Minneapo lis, Minn. 
Bruce Brooks (Mechanical, 
1983 M.S. ) is a technical de-
velopment e ngineer for 
SDRC in Milford , O hio. He 
recently seivecl as a Univer-
sity of Minnesota delegate at 
the inauguration of the new 
president at Miami University 
in Oxford , Ohio . He lives in 
Cincinnati , Ohio . Catherine 
A. Esberg (Computer Sci-
e1lce) is a programmer at 
IBM Corp. She lives in Roch-
ester, Minn. Richard A. 
Hale (Geophysics) is a sci-
entist at Chevron Produ ction 
Technology Co. He lives in 
Slide ll , La. Glenn A. 
Hetchler (Electrical) re-
ceived his master's degree at 
Stanford University. He 
works as an engineer for 
Hewlett-Packard and lives in 
Santa Rosa, Ca lif. John D. 
Mills (Chemical) received 
his maste r's degree fro m 
Cleveland State University. 
He works as a programmer 
for Eveready Battery Co. and 
li ves in Avon Lake, O hio. 
Marge Lind Mills (Chemi-
cal) rece ived her maste r's 
degree from Case Western 
Rese1ve University. She is a 
manager at Eveready Batte1y 
Co. She lives in Avon Lake, 
O hio. John]. Murnane 
(Chemical) owns Joe 
Murnane Inc. and lives in 
Reel Wing, Minn. John F. 
Schwert (Mechanical) is an 
engineer with Wheelabrato r-
Jo hnson Screens. He lives in 
Minnea polis, Minn. Mark P. 
Stehly (Civil) received his 
maste r's degree from the 
State University of New York 
at Syracuse. He is a directo r 
with the Santa Fe Ra ilway 
Co. and lives in Shawnee 
Missio n, Kan. 
1982 
David M. Chaves (Mechan-
ics, M.S.) is an engineer at 
Moog Inc. He lives in 
Lancaste r, N.Y. Joseph V. 
Romano (Geology, M.S.) 
works as a manager at AT&T. 
He lives in Mineola, .Y. 
1983 
Dora B. Barlaz (Geology, 
M.S. ) is a science teacher at 
The Horace Mann School. 
She lives in New York, N.Y. 
Steven M. Bonser (Chemis-
try, Ph.D.) is a senior re-
sea rch scie ntist at Eastman 
Kodak Co. He lives in 
Suclbwy , Mass. Laurel}. 
Canner (Mechanical) 
works as an engineer at 
Minco Products, Inc. She 
lives in Minneapolis, Minn. 
Reed L. Christiansen 
(Chemical) received his 
Ph .D. from the University of 
Wisconsin at Madison. He is 
an engineer for Eastman 
Chemical Co. and lives in 
Kingspo rt, Tenn . Todd A. 
Morgenstern (Mechanical) 
works as an engineer with 
ADC Telecommunications. 
He lives in Bloomingto n, 
Minn . Robert D. 
Rutkiewicz (Physics) is an 
engineer at Rosemount Aero-
space. He lives in Edina, 
Minn . 
1984 
Tamara K. Bratland (Elec-
trical) is a manager at 
Honeywell Inc. She received 
her maste r's degree from the 
University of St. Thomas and 
now lives in Plymo uth , Minn . 
Choonkyung Kim (Electri-
cal, Ph.D.) is a director for 
Gold Sta r. He li ves in Seoul , 
Korea. Michael W. Lesley 
(Chemical, Ph.D.) is a sci-
entist fo r the Thiokol Corp. 
He lives in Ogden, Utah . 
Kevin A. Schanilec 
(Chemical) works as an en-
gineer. He lives in Seattle, 
Wash. 
1985 
Peter J. Collins (Electrical) 
received his master's degree 
from the Air Force Institute of 
Techno logy in Dayton, O hio. 
He works as an engineer for 
the U.S. Air Force and lives at 
Ho lloman AFB, N.M. 
Nguyen-Thai Dang (Me-
chanical) is a product de-
sign engineer for Courtaulcls 
Aerospace and lives in 
Gardena, Calif. Robert P. 
Fitzgerald (Aerospace) re-
3 5 
ceived his master"s degree 
from the Un iversity of Texas. 
He works as a pilot in the 
U.S. Air Force and lives in 
Sha li mar, Fla. Th omas M. 
Foy (Math) received his cer-
tificate in professional pho-
tography from the School of 
Communication Arts. He 
works as a computer opera-
tor for the Federal Reserve 
Bank of Minneapolis and 
lives in Maple Grove, Minn. 
George F. Klemmick (Geol-
Og)' ) is a project manager for 
Addwest Minerals Inc. and is 
currently developing gold 
mines in Arizona and Alaska. 
He lives in Littleton, Colo. 
Andrew R. Knauss (Me-
cha.nical) is an engineer for 
the Lockheed Aeronautical 
Systems Co. He lives in 
linneapolis, Minn. Dennis 
W. Nygaard (Geological) 
received his master's degree 
from Luther Nonhwestern 
Semina1y. He works as a 
pastor at St. Mark's Lutheran 
Chu rch and lives in Hastings, 
Minn. Mehmet E. 
Ozcaliskan (Civi~ M.S.) is 
vice president of Birim Insaat 
A.S . He lives in Istanbul , 
Turkey. Linda Mattson 
Ries (Electrical) works as 
an engineer. She lives in 
Colorado Springs, Colo. 
Philip G. Shriner (Electri-
cal) is a seismic navigator for 
GeoTeam Exploration Ltd. 
He lives in Minde, Norway. 
Allan G. Von Ohlen (Elec-
trical) works for 3M as an 
engineer. He lives in 
Waverly, Minn. Larry R. 
Zalesky (Electrical) is an 
engineer at Pharmacia 
Deltec. He lives in Blaine, 
Minn. 
1986 
Connie). Bekavac (Electri-
cal) is an engineer for Inte l 
Corp. She lives in San Jose, 
Ca lif. Stewart D. Cran (Me-
cbanical) is a manager with 
The Jamar Co. He lives in 
Duluth, Minn. Edmund 
Fleck (Mechmzica~ Ph.D. ) 
is an engineering department 
head at Aim. He lives in 
Wegberg, Germany. Tho-
mas D. Halver son (Me-
chanical) works for Cray 
Research as an engineer. He 
lives in Austin, Minn. 
36 
Maryanne Kelly Sonnek 
(Civil) is an engineer with 
the Minnesota Department of 
Transportation. She lives in 
Princeton, Minn. Thomas S. 
Sundquist (Math, 1992 
Ph.D. ) is a professor at 
Dartmouth College. He lives 
in Lyme, N.H. Andrew N. 
Terwilliger (Mechanical) is 
an engineer for DB Indus-
tries. He lives in Cannon 
Falls, Minn. Anthony 
Vargh ese (Electrica~ M.S.; 
Biomedica~ 1992 Ph.D.) is 
employed by the University 
of Minnesota as a scientist. 
He li ves in Minneapolis, 
Mi nn . Eric M. Westby 
(Math) is a programmer for 
lntegrated Foundation Ser-
vices. He lives in Golden 
Val ley, Minn. 
1987 
Arthur E. Borland (Me-
chanical) is an engineer at 
Mammoth. He lives in Maple 
Grove, linn . William M. 
Jones (Electrical) is an en-
gineer with Honeywell , Inc. 
He lives in River Falls, Wis . 
John Lemke (Mechanical) 
is a design engineer for 
orthrop Corp. He recently 
received his professional en-
gineering license in the State 
of California. He lives in El 
Segu ndo, Calif. Steven W. 
Lin (Electrical) is an engi-
neer with Centra l Engineer-
ing Co. He lives in New 
Brighton, Minn. Gregory A. 
Peterson (Aerospace) 
works for Alliant Techsys-
tems Inc. as an engineer. lie 
lives in Blaine, Minn. Joe 
Sueyoshi (Math, M.S.) is a 
professor at Maricopa County 
Community College. He 
lives in Phoenix, Ariz. 
Tuyet-Anh T. Tran (Com-
puter Science) is a pro-
grammer at Cray Research. 
She lives in Hopkins, Minn. 
1988 
Alejandro Fernandez 
(Civi~ M.S.) is a consultant 
with ICF Kaiser Engineers. 
He lives in niversal City, 
Calif. Dale E. Hallstrom 
(Electrical) is an engineer 
with DataCard Corp. He 
lives in Minneapolis, Minn. 
James D. Hauge (Mechani-
cal) is an engineer at 
Edson P. Williams (1950 Mechanical), retired group ''ice president. Diversified 
Products Operations, Ford Motor Company. 
Still Motorin' 
Edson Williams 0 950 Mechanical) staned his career building 
scooters and go-cans. As a kid, he had a passion for rebuilding 
motorcycles and puttering \Yith all kinds of mechanical things-
a passion he later transformed into an impressive 2)-year career 
with Ford Motor Company. Before his retirement, Williams 
sen·ed as group \'ice president of Ford's Diversified Products 
Operations with responsibility for more than 10 Ford businesses 
that totaled roughly S 15 billion in annual sales. 
Williams didn't go directly from building go-cans ro building 
the Ford Motor Co1:npany. After a hitch in the Army Air Corps 
from 19-12 through 1946. Williams received a degree in me-
chanical engineering at IT in 1950. Ole also did extensive 
graduate work in the "school of h::ml knocks." he says.) Upon 
graduation, he worked for about 10 years in the boat business 
with Crestliner in Little Falls, Minn., and then shifted back to 
the \\'orld of wheels when he joined Ford. 
''1\ly first job was in recreational trucks." says Williams. ··It 
was back in the pre-RV clays. and there weren't any recreational 
trucks that were specifically designed to carry campers. \Xfe 
de,·eloped Ford's Camper Special with all the correct options." 
Rightfully stated. According to Williams. Ford still out paces 
the competition in the camper and recreational truck business. 
Williams moved from that position ro product de,·elopment 
and marketing, determining what ,·chicles to bui ld and where, 
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and, later, helped establish a new Ford Service Division. Over 
the years, Williams ran Ford's operations. in Mexico, the Middle 
East, and Africa, working to establish new businesses anywhere 
Ford was not represented , particularly in the Arab work!. 
When Ford obtained an interest in Mazda and launched its 
business in Japan , Williams and his family moved to Melbourne, 
Australia, where Williams oversaw Ford's interests in Asia. 
Eventually, Williams landed the highest position of his career, 
becorning group vice president of diversified products, which 
included everything from managing defense and tractor opera-
tions to electronics, audio, glass, plastics, and steel. 
Focusing on Ford's comeback after years of declining sales 
and productivity, Williams spoke this spring at the Institute of 
In the simplest terms) 
Ford's solution was 
a giant training program 
that took place in 43 countries 
with people of 24 nationalities. 
Technology's Leadership in a Technical World Conference 
during IT Week. (See "Building a New Generation of Leaders." 
p. 22.) 
··we realized 12 to 15 years ago that unless we changed our 
ways, we would no longer be here," he says. "In 
1979, the company lost $2.5 billion. That delivers a pretty 
strong message." 
Williams was part of management's effo1t to turn the com-
pany around. ''Tt was fundamentally a matter of changing atti-
tudes, both toward the company and toward the customer," he 
says. "ln the simplest terms, Ford's solution was a giant train-
ing program that took place in 43 countries with people of 24 
nationalities. That's a sizeable task." 
In the process, Williams says he also saw leadership styles 
change from a profit-centered, autocratic, "orders-from-the-top" 
orientation to a customer-centered, teamwork-oriented frame-
work in which ideas percolated up from the bottom. 
The result: the company went from a 15 percent to a 24 
percent market share. Now new vehicle designs go "from 
paper to market" in 37 months (instead of 53) and Ford is in a 
position of world leadership, according to Williams. 
Now retired, Williams is once again back in the garage tink-
ering with machinery, albeit a bit more sophisticated than the 
scooters and go-carts of his youth. He restores antique cars, 
including several of Ford's "milestone" cars. He not only lo-
cated a 1932 Ford (the first with a V-8 engine) in Argentina, 
which he restored and switched to left-hand drive, he also 
owns one of the company's first Lincolns, circa 1940. ''This is 
where I use my engineering!" he says. 
Williams and his wife, Irene, enjoy the company of their five 
children, their spouses, and eight grandchildren, which Wil-
liams calls "the gang of 20. " The couple divides their time 
between their home in Michigan and another in Naples, 
Florida, and occasionally motors around the country with an-
tique car clubs. 
When Williams isn't on the road. he does a little boating and 
deep-sea fishing. "Unlike cars, I like my boats to be of a mod-
ern vintage," he says. "I want to get home." 0 
By Terri Petei'SOn Smith 
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Hone)'\vell Inc. He lives in 
Coon Rap ids, Minn . Debra 
A. Jensen (Computer Sci-
ence) works for Softwa re 
Etc. She lives in Minneapo-
lis, Minn. Scott T. Knapp 
(Electrical) is employed by 
Hedstrom Engineering as an 
engineer. He lives in 
Woodbury, Minn. James M. 
Kroening (Mechanical) is 
an engineer with Micro Com-
pone nt Technology. He lives 
in Woodbury, Minn. Taiwai 
D. Leung (Statistics, M.S. ) 
is a manager with Time-
Warner Asia . He li ves in 
Vacouver, British Columbia. 
William R. McKoskey (Me-
chanical) is a manager at 
Horwitz, Inc. He lives in 
New Hope, Minn. Hector L. 
Melendez (Math ) is a tech-
nician at Dorado Marine , Inc. 
He lives in Dorado, Puerto 
Rico. Jeffrey E. Speth-
mann (Mechanical) works 
as an engineer at the Don-
aldson Co. He lives in Inver 
Grove Heights, Minn. Paul 
A. Tinucci (Mechanical) 
works at TL Systems Corp . as 
an engineer. He lives in 
Inver Grove Heights, Minn. 
1989 
Guy A. Cordonier (Chemi-
ca~ Ph.D.) works as an en-
gineer at Shell Oil Co. He 
lives in Houston, Texas. Jef-
frey B. Hed (Mechanical) 
works as an engineer at 
Minco Products Inc. He lives 
in Edina, Minn. Chung-
Moog Lee (Computer Sci-
ence, Ph.D.) is a professor at 
the Hong Kong University of 
Science & Technology. He 
lives in Singa pore . DanielS. 
Rylicki (Aerospace) is an 
engineer at the National 
Aeronautics and Space Ad-
ministration (NASA). He 
lives in Lakewood , Ohio. 
Tim Soderholm (Aero-
space) is a KC-135 air 
refu eling tanker p ilot for the 
U.S. Air Force. He is sta-
tioned at Malmstrom AFB in 
Great Falls, Mont. Joan 
Treder Stiller (Electrical) 
is an engineer at IBM Corp. 
She lives in Rochester, Minn. 
Charles V. Voigt (Electri-
cal) is a navigator fo r the 
U.S. Air Force. He lives in 
Rapid City, S.D. Elizabe th 
T. Wendland (Computer 
Science) is a programmer at 
the MECC. She lives in St. 
Paul , Minn . 
1990 
Abdullah M. S. Alamri 
(Geophysics, Ph.D.) is an 
assistant professor at King 
Saud University. He lives in 
Riyadh, Saudi Arabia. 
Daniel D. Baker (Mechani-
cal) is an enginee r at 3M. 
He lives in St. Paul , Minn. 
Duane G. Binder (Com-
puter Science) is a pro-
grammer at Motorola. He 
lives in Palatine, Ill. Sean 
Jiam (Computer Science, 
M.S.) works at Sun Micro-
systems, Inc. as an engineer. 
He lives in Fremont, Calif. 
Michael P. McDonald 
(Phy sics) is an environmen-
tal application engineer with 
Osmonics, Inc. He received 
his bachelor's degree in Rus-
sian language and area stud-
ies from the Uni versity of 
Minnesota in 1991 and cur-
rently lives in St. Paul , Minn. 
Mark D. Salzwedel (Electri-
cal) is an engineer with 
Moto rola. He lives in Blaine, 
Minn. 
1991 
Aaron W. Buesing (Civil) 
works as an e ngineer at the 
U.S. Army Corps of Engi-
neers. He lives in Inver 
Grove He ights, Minn. Jo-
seph P. Clayton (Mechani-
cal) is an e ngineer at Shiely 
Masonry Products. He lives 
in Monticello, Minn. Denise 
D. Hafermann (Mechani-
cal) is an engineer at Rose-
mount, Inc. She lives in Min-
neapo lis, Minn. John P. 
Hamre (Math) is a graduate 
stude nt at the Carlson School 
of Management at the Uni-
versity of Minnesota. He 
lives in Roseville, Minn. 
Woo-Young Hong (Jllectri-
ca~ Ph.D. ) is a professor at 
the Korean Naval Academy. 
He lives in Kyoungnam, Ko-
rea. Jay H. Ismande (Me-
chanical) works as an engi-
neer at 3M. He lives in 
Brainerd, Minn. Susan L. 
Ishaug (Che mica{) is a 
graduate student in chemica l 
engineering at Rice Univer-
sity. She lives in Houston, 
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Texas. Gregory J. Kampa 
(Cbemistry) is an engineer 
at Medtronic Inc. He lives in 
Blaine, Minn. Kuang-Han 
Ke (Aerospace) received 
his master's degree from 
Stanford University. He 
works as a graduate trainee 
at Applied Materials and lives 
in Portola Valley, Calif. Paul 
M. Lindner (Computer Sci-
ence) is a programmer at the 
Cniversity of 1innesota. He 
lives in Minneapolis, Minn. 
Brian C. Schmidt (Me-
cbanica{) is an engineer at 
Johnson Controls. He lives 
in WoodbUiy, Minn. 
1992 
Robert A. Burmeister 
(Pbysics) is a technical aide 
in 3M's fiber optics lab. He 
lives in St. Paul, Minn. Jack 
R. Copeland (Statistics) is 
an industrial engineer assis-
tant for EcoWater Systems. 
He lives in Oakdale, Minn. 
Corey J. Hymes (Mecbani-
ca{) is an engineer at Uno-
Yen. He lives in Justice, ill . 
Timothy ].Johnson (Elec-
trica{) is an engineer with 
the U .S. Depanment of Com-
merce. He lives in Ham 
Lake, !\linn. Timothy P. 
Jones (Mecbanical) is an 
engineer at Rosemount, Inc. 
He Ji,·es in Bloomington, 
Minn. Michael B.Jost (Ma-
terials Science, Pb.D.) is an 
engineer w ith Rosemount, 
Inc. He lives in Savage, 
Minn. Thomas]. Rossini 
(Electrical) is pursuing ad-
ditional studies at the niver-
sity of Minnesota . He lives in 
Eagan. Minn. Kevin A. 
Schwartzbauer (Mecbani-
cal) is an engineer at KAS 
Industries. He lives in 
Roseville, Minn. Barbara]. 
Stallman (Cbemistry, 
Pb.D. ) is a professor at 
Lourdes College. She li ves in 
Sylvania, Ohio. Jonette 
Wellhouse-Herman (Elec-
trical) is an engineer in the 
Standards Department at the 
UndenYriters Laboratories. 
She lives in Raleigh, N.C. 
Daryanto Winoto (Materi-
als Science) is a first-year 
graduate student at Noith-
western University. He lives 
in Evanston, 111. 
38 
DEATHS 
Harry Carlson (Civil 
1934) . 85, on February 18. 
1993, in Waconia, Minn. 
Carlson. who lived in 
Iinnetonka, Minn .. worked 
for the .S. Army Corps of 
Engineers for 32 years after 
graduating from IT. He \Yas 
also a home builder and land 
developer. Carlson was born 
in Minneapolis and graduated 
from 1 onh High School. For 
20 years he worked on nood 
control projects on the Mis-
sissippi and Minnesota Rivers 
for the St. Paul District of the 
corps. \Vhen his supervisors 
asked him to transfer to Bos-
ton in 1953. Carlson left the 
corps and began building 
houses and developing real 
estate parcels. He bui lt 
houses in Carver County 
west of Excelsior, Minn., for 
about four years and then de-
ve loped the Virginia Heights 
Subdivision on Lake Virginia 
near Excelsior. In 1960, 
Carlson returned to work for 
the corps. He retired in 
1972, but remained active do-
ing carpenny ~vork and serv-
ing as a tax adviser for senior 
citizens. He was a member 
of the American Society of 
Civi l Engineers. 
Clayton Ray "Buzz" 
Dalrymple (Mecbauical 
1950) , 65, of cancer on Janu-
aiy 31, 1993, in Seattle, 
Wash. Dalrymple worked for 
The Boeing Company for 36 
years. 
Harold V. Flinsch (Civil 
1936) of Alzheimer's disease 
on March 3. 1993, in Colum-
bia, S.C. 
Andrew 0. Jensen (Electri-
ca/1950, M.S. 1953, Pb.D. 
1956) , 65, in October 1992, 
in Pasadena, Calif. jensen 
was born in Delavan, Minn. , 
and graduated from John 
Marshall High School in Min-
neapolis. He started his pro-
fessional career as a research 
assistant to electrical engi-
neering Professor Henry E. 
Hartig in 1950, and, in 1953, 
became an instructor in elec-
trica l engineering at IT. 
Jensen completed his doc-
toral research in electro-
acoustics under electri cal en-
gineering Professor Robert F. 
Lambert. Upon completing 
his doctoral studies, jensen 
joined the General Electric 
Company and worked as a 
project engineer on gas dis-
charge phenomena. In 1961, 
he went to work for Electro-
Optica l System (EOS) in 
Pasadena, Ca lif. , and, in 
1968, became vice president 
and genera l manager respon-
sible for research and devel-
opment of light sources, plas-
mas, infrared sensors, laser 
technology, EM counter-mea-
sures, and reconnaissance 
systems. When EOS was ab-
sorbed by Xerox and become 
XEOS, jensen joined Xerox 
as vice president and chief 
scientist with primary respon-
sibil ity for all activities con-
ducted by the EOS Division , 
including the Xerox Laser 
Scanning Technology Center. 
He was largely responsible 
for the spectacular growth of 
most electro-optical compo-
nents and scanning systems 
at Xerox during 1972-1983. 
In 1983, Jensen left Xerox 
and became vice president 
and technical director of the 
Pasadena Project, a new 
company formed to develop 
a high-volume solar photo-
volta ic manufacturing plant. 
In 1984, Jensen became vice 
president of engineering for 
Z\van Magnetics, a new com-
pany formed to manufacture 
thin film magnetic media for 
the disc drive recording busi-
ness. Jensen remained with 
Zwan until poor health 
forced him to take early re-
tirement. During his techni-
ca l management career, 
Jensen was a prolific inventor 
and published numerous 
technical articles. In the 
1960s, while at EOS, he also 
served as head of the Presi-
dentia l Commission on En-
ergy Resources for the 
Kennedy-Johnson Administra-
tion. 
Izaak M. Kolthoff, 99, on 
March 4, 1993. Kolthoff was 
one of IT's most renown pro-
fessors and was considered 
by many to be the father of 
modern chemist1y. He re-
ceived numerous honors and 
awards throughout his career. 
including election to the Na-
tional Academy of Sciences, a 
half-dozen honorary doctoral 
degrees from universities 
around the world. and an 
award from the American 
Chemical Society for excel-
lence in teaching-an award 
that Kolthoff greatly trea-
sured. He was also knighted 
by the government of his 
homeland, The Netherlands, 
and it was widely rumored 
that he \\'as nominated for 
the Nobel Prize on se,·eral 
different occasions. During 
World War II , Kolthoff in-
vented synthetic rubber 
while working for the gov-
ernment. Later, his research 
led to methods for the analy-
sis of metal ions used in cop-
ing with water pollution. By 
the time he retired in 1962, 
Kolthoff had published nearly 
1.000 papers. One of the 
textbooks he wrote is still the 
standard in most countries, 
and his encyclopedic Treatise 
on Analylica/ ChemisiiJ! is 
perhaps the most extensive 
and comprehensive work 
ever written on analytical 
chemistry. Kolthoff was also 
a very dedicated teacher. 
having guided the research of 
hundreds of Ph.D. students. 
Kolthoff began his formal 
training in The l'\etherlands 
at the University of trecht, 
where he initia ll y studied 
pharmacy. He soon switched 
to chemist1y, and his first sci-
entific paper was published 
in 1914. Although he earned 
his Ph.D. degree in 1918, he 
stayed on at the niversity of 
trecht for several years. In 
1927, Kolthoff was invited to 
teach at IT after a lecture tour 
in the U.S. Somewhat out-
spoken and a political acti\·-
ist. Kolthoff helped German 
scientists persecuted by 
Hitler find jobs at IT, and he 
fought against McCanhyism 
ITEMS FALL 1993 
in the 1950s. He teamed up 
with former Minnesota Gov-
ernor Elmer Benson to seek a 
pardon for Morton Sobell, 
\\'ho had been convicted as 
an associate of julius and 
Ethel Rosenberg, both of 
whom were executed for es-
pionage. Kalthoff apparently 
aroused the ire of Senator jo-
seph McCarthy. Although he 
was accused of belonging to 
dozens of subversive groups. 
he \vas never brought before 
McCarthy's committee. 
Kolthoffs stature as one of 
the worlcl"s preeminent ana-
lytical chemists brought him 
a steady stream of visitors, 
many of whom were elite 
sciemists from corporations 
and universities from around 
the world. He often enter-
tained his guests in a quiet 
corner of the Campus Club 
library. 
Arthur H. Lund (Geology 
1938) , 78, on Aprilll , 1993, 
in Bloomington, Minn. Lund 
was an advertising executive 
who spent most of his ca reer 
with the Campbeii-M ithun 
agency (nmv CME-KHBB Ad-
veitising.) He helped create 
the popular Hamm's beer 
commercials, featuring an 
animated bear roaming 
through the woods, and en-
couraged Hamm's to sponsor 
the Minnesota Twins on ra-
clio and tele\·ision when the 
team moved to lvlinnesota in 
1961. Lund also recruited 
ath letes to feature on the 
front of Wheaties cerea l 
boxes. A native of the Twin 
Cities, Lund began his adve r-
tising career working in the 
Promotions Department for 
WCCO-Radio. He joined 
Campbeii-Mithun in 194'l. 
William D. Munro (Math-
ematics 1947, Pb.D.) , 76, of 
pneumonia on January, 20, 
1993, in Minneapolis , Minn. 
Munro was a professor 
emeritus of mathematics and 
computer science at IT and 
one of the founders of the 
Department of Computer Sci-
ence. A native of Cedaridge. 
Colo., Munro earned his 
bachelor's and master"s de-
grees from the Uni\·ersity of 
Colorado at Boulder before 
joining the TT faculty in 1938. 
In the ea rly 1970s, Munro 
'\\'Orked closely with Profes-
sor Marvin Stein to establish 
the Department of Computer 
Science, thus making IT one 
of the first institutions in the 
coun(Iy to offer an under-
graduate major in computer 
science. He was also a 
founding director of the 
graduate studies program in 
computer science and served 
as that program·s director un-
til he retired in 1985. Munro 
also co-authored three text-
books with Ste in and served 
as an adviser for dozens of 
computer science graduate 
students. 
Donald A. Nelson (Me-
cbanica/1942, M.S. 1948) , 
72, of progressive cerebellum 
degeneration on January 26, 
1993, in Edina, Minn. Nelson 
was a resea rch scientist who 
spent the hulk of his ca reer 
working for Honeywell Inc. 
A native of Minneapolis, 
Nelson taught mechanica l en-
gineering and mathematics at 
IT for severa l years following 
the completion of his educa-
tion. H e was a Navy officer 
during World War II and also 
worked for the National Ad-
visory Committee for Aero-
nautics (the predecessor to 
NASA) before becoming a re-
search engineer for A. 0. 
Smith Corp. in Milwaukee, 
Wis. In the J 950s, Nelson 
began working for 
lloneywell and stayed w ith 
that firm until he retired in 
1985. H e held several man-
agement positions for Honey-
well, including chief engineer 
of electronics for defense sys-
tems. 
Theodore H. Rauen 
(Cbemica.l 1926) , on De-
cember 2'-1, 1992, in Fon 
Washington, Mel. Rauen re-
tired as general superinten-
dent of the St. Paul plant of 
Koppers Coke in 1962. He 
was born in St. Paul, Minn., 
grew up in White Bear Lake, 
Minn., and attended St. Tho-
mas College prior to enroll -
ing at IT. Rauen was a regis-
tered licensed engineer in the 
State of lvlinnesota and past 
presidem of the St. Paul Engi-
neers Society. 
Harold W. Rehfeld 
(Cbemica/1929) , 87, of 
complications from Parkin-
son's disease on April 2, 
1993, in Lil yda le, Minn. 
Rehfeld \Vas a chemical engi-
neer with B. F. Goodrich in 
Akron, Ohio, for 17 years 
and an executive with 3/vl for 
21 years. A native of Aber-
deen, S.D., Rehfeld grew up 
on his family's daity farm 
near Rush City, Minn. He 
was va led ictorian of his high 
school graduating class and 
grad uated from IT with hon-
ors. During World War II , 
Rehfeld was commissioned to 
rebuild Michelin tire plants in 
France and Belgium which 
supplied tires to the U.S. 
Army. He was awarded the 
Distinguished Service Medal 
for comp leting the assign-
ment ahead of schedu le. H e 
joined 3/vl in 1950 and played 
an integral role in the de\·el-
opment of manufacturing op-
erations for rubber adhesives. 
r----------------------------------------~ News About You 
ame Employer/Location 
Address Other News 
City, State 
Graduation Year/Degree/Department 
job 
Return to ITEMS, Office ofK\1ernal Relations, Institute of Technology, 107 Walter Library, 117 Pleasant St. S.E. , Minneapolis, MN 55455 
~----------------------------------------~ 
ITEMS FALL 1993 39 
Erick 0. Schonstedt (Me-
chanica/1941) , 75, on 
Ma rch 20, 1993, in Reston, 
Va. Schonstedt was founder 
and president of Schonstedt 
Instruments Co., a leading 
manufacturer of magnetom-
eters and other precision in-
struments. He was also a 
noted philanthropist, having 
generously supported IT, the 
ITEMS 
40 
Greater Reston Arts Center, 
numerous charities, and other 
organizations. A native of 
Minneapolis, Schonstedt 
grew up during the depres-
sion and financed his educa-
tion at IT with a partial schol-
arship and hard work . He 
founded Schonstedt Instru-
ments in 1953. Schonstedt 
magnetometers have been 
University of Minnesota 
Institute of Technology 
I 07 Walter Ubrary 
11 7 Pleasant St. S.E. 
Ntinneapotis,~ 55455 
part of the instrument pack-
age on more than 400 satel-
lites and space probes, in-
cluding those of the Apollo 
Program. Schonstedt was 
awarded 20 patents for his 
inventions and was recog-
nized internationally for his 
contributions to the fie ld of 
magnetics. He received 
many honors and awa rds 
during his life , including a 
doctorate in humane letters 
from Augustana College in 
Rock Island, Ill. , and the Uni-
versity of Minnesota Out-
standing Achievement 
Award. 
Charles D. Swift (Electri-
ca/1924) on March 20, 
1993. 
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